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There is thus provided, in accordance with an enbodi nent of the
I nvention a charge director material for charging a liquid toner, the
charge director material conprising (a) nanoparticles of a sinple
salt and (b) a sulfosuccinate salt of the general formula MA', 30
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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
25  micelle forming salt(s), the micelles enclosing nanoparticles of the simple salt.

An aspect of some embodiments of the present invention is & method for obtaining a
charge director material from a metal salt of dialkyl suifosuccinate. This method inchudes:
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.

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

hydrolysis by further reaction of the unreacted protons with a weaker base.
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consi sting of CaCO3, Ba2Ti O3, Al 2(304)3, A (N®B)3, Ca3(PM)2, BaSH4,
BaHPO4, Ba2(PO43, Ca304, (NR4)2CO3, (NH4)2SO4, NHA0Ac, Tert-butyl

anmoni um brom de, NHANGB, Li TFA, Al 2(Sa4)a, LiCl04 and Li BRI, or any
sub-group thereof. 30In an enbodi nent of the invention, said sinple

salt is BaSO4 or BaBPO4. t.i.onal d,s Ie sa .

Optional Iy, t'tvenewavgéem@ iy ?]‘Lﬁtﬂ t'he R DRt S@SE‘?P@%“‘P the
petr Onatﬁ%@? R amd before it INRE&ed Swifhus bhe! sﬁﬂlloﬂﬁhﬂﬁdons of ’Ehecsmodgramé are
w th an enbodi ne

of the invention, a che mat eri al co
nanopar trembes] bﬁfom the hpseds gdded. Bn&qSWSI%W af theg coppyr E’B{a gnﬁs
corrprl Si n a _net a f glgg@ cdble t81aa8 lor toftaRwi
- et hV nggyﬁm%rscﬁgj %sd&%%t?}ﬁatré%?wea% ogta{sepnt of tt?e |0r1tvent i 13?1,
t he § nphrevidel danbpartifles v geimplal saltotcmilllfa Wbp@hmgmreétqlt rddijtionglly or

netal the sane as. or dj.fferent than n
st oi chi ryely he fae %‘ht"’étﬁ 2B G 811“ SR gla 18@;1%5%#%%@8?0 tﬁ{fiomc
sal t, angmpWhsdeQbiheAthaR Girfetiizaliaf dﬂmcyp mfcxsﬁcdnaté) thdt Gaysemit veth thihhaseTo

Optlonally, the sinple salt is BaHPO4 Optionally, the sinple salt is
BaCC3 anmoﬁ@et@a@ﬂﬂmesef the mcelles include basic barium

petronat e. 0{9%?1 Snld ﬁ{/ I‘Bb aﬁlﬁ ﬁg’nélﬁs 28 padidddcihi Lstalikaed state,
group. Optional egc ent%@ and R endent Ipsél s a C6.25 al kyl.

Opt i thal foymstsaacezj mihmh@bll@foahmlmbﬂtmesﬁab ipingdlgm.” optional |y, said
aliphatic alk rou ch 0 ; t b Gnathddy For
group i ncl ude%“oﬁ?lah%gr %iﬁ%??n e%'g()dl%h{tshc{a}?\{h%ypg?r% oﬁwg{l%c?rlg& 15l n an
enbodi megitaiafngtataige\dteétoomateil t@rtr:hnﬁiﬁetaﬂ:&lmhe pelanselvagptin Seargspncenf a

| east one of Rl.and R2 | C131- ll%h n enbodl ment of the invention
Mis Na, N300 pegiclesourcs, s asapartla %Oﬂ‘éb % urther provided, in
accordance W hRoa8 RpRIFIRAE e@bodifents I’d:‘fﬁf&pr@ﬂ‘cbnt mvegends adiqrel develaper
according to the invention as a charge di re in lltcf%e g‘ ﬁ%{gﬁﬁ%
20 Ther ecomprising cpt@rgqﬂflmtoaewtmahmaﬂ&eefla&ﬁe@ e BreSrRtdRYsaHP e
| nventi Omet?d %@ﬁt@oﬂe 1;1919&6%&& Ryib8 oﬁﬂﬁ%ﬁd1§@d>§é@ﬁli Ua pmhem 31346,796,
conpri sing nanoparticles “of a sinple salt and

sul f osucthendiscdosseel 0f which e ingerporaed heseimhyarefencesy lfﬂ“ & ‘ﬂ]a?‘ﬂe diregtopof fhe

nis the val ence gutige ddvkl

TRiS 0! o Bl MenRli: s phedl dhBlloC ol el S ULIEIE IR ddvhoper
al kyl gr euh; the Ipeeseﬁlwdﬂclomdwhasger@rector was foid pg bveginpgy gdvantages on the
Su|fOSUCCIn te salt of ene

ot heCt harvelopsr ﬁl&ta}rasmrme ex @V rftécqr% Vtgltg/%] élo{) %{h Mﬁeéd%rgd@ssr@drcﬁérowd)

react i ngptiigng dnbhgd¥!vhith shakdeh eages,amd Iwbwed mﬂc}smssjwpmt—sﬁnsmb Visntheimpore, e
presence of a SOt%te sinple salt.

i nvent i onlquﬂl‘f@‘@ﬁpﬂb‘?ﬂ ‘ihf’ yoesption was gble trwt%a F?EE%EBFQ? P%rgflsgﬁ?lg W]eﬂej
| over thap, lo%v%d’bléf L iMpleSsiRNR aSRbchSRbat@f minltRr SahtobMind, wittam gri¢iogrt
Iovverthnt So ubllgltyln same solvent of the salt M pX".

Opt i onal Icharge Becateract i on of the salt MAR wth the salt MpXci is

carri d out t he Salerie with
CaSOE (NI - 14% Qs(p%a W&?%@%H@ﬁﬁ{;&ggm%m um brom (;Ne1 .
NI - 141\ lqﬁmdﬁﬁﬁrelumlﬁatmrﬂmbs abhﬁE«i\ghIdW(rN@%))t@pgm the SoENton. Ca3( PO4) 2,
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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.,
30  wherein M is a metal, nn is the valence of M, and A is an ion of the general formula (I}
(D) [R,-O-C(O)CHLCH(S05)C(0)-O-Ry,
wherein each of R and R, is an alkyl group;



5Cptionally, Xis NW or Cl04-. Optionally, said polar solvent is
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groups, FYREASTSIRGESHOARIPErtiGlps is 2nm OTMO% oy o ovi di ng a sul f osucci nat e

salt of the ggngl ahbddmemt & i AvenibiesAd Binddle balt haslO catinascleotet drom Heen

M and n' the val ence of ; . .
20 group consisting of MgM, Ca'?, Ba', NH,", tert-butyl ammonium, Li*, and AI", or from

any sub-group thereof.
Tn an embodiment of the invention, said simple salt has an anion selected from the

group consisting of SO42, PO,3, NO3-, HPO42, COs?, acetate, trifluoroacetate (TFA), CI,
Br’, I, ClO4, and TiO5*, or from any sub-group thereof.

25 In an embodiment of the invention, said first salt is selected from the group
consisting of CaCOs;, Ba,TiO;, AL(SOs)s, AINOs)s, Cay(PO4), BaS04, BaHPO,,
Bay(POy)3, CaSOs, (NH)2COs;, (NH4)2SOq, NH4OAc, Tert-butyl ammonivm bromide,
NHNOs, LiTFA, Aly(SO4)3, LiClO4 and LiBF,,
or any sub-group thereof.

30 In an embodiment of the invention, said simple salt is BaSOs or BaHPO4.
Optionally, said simple salt is BaHPOs. '

Optionally, the charge director further comprises basic barium petronate (BBP).



(b)ading a strong acid, having at |east one pKa smaller than 1, to
obtain a first reaction mxture containing a sulfonic acid of the

general fornula HA (c) working up the obtained reaction

m xture to obtain substantially pure HA; and (d) adding a
predet erm ned anount of base MOH)", .in th r nge of i.on
subst ance, adhers istieher Hoglé@fbr}@ @@&WF%WI&% g(ﬁ’@ﬁ]ﬂta‘i’iﬁ&‘ﬁdméen fod, %

chem cal ,mat ey | { M@ MR - enclosed fdtdicdlias, | Ythe
the pr ec?gf’lg ¢ Cf:ngingéxﬁpnﬂﬁg aft%[ég}ﬁfﬁat halifét he eggtogﬁ ned cherin cal

mat er i almicslles Wosipsising al thytal saﬁeofaﬁalhzdl subfosbcipste sele atenthan shiduathylheyyl-
wherein 0{} or, both of and R2 is hydrogen, and if only one of themis
hydr ogerf"lPHECBer is an al kyl group. 20Qptionally, the

predeterm ne%m%bdﬂenbaﬁﬁlehﬁvehﬁ@mﬂ@ﬁinph BE% of thargemrddhtmlﬂe@ﬁbqtqed

to obtain a neutral second reaction xt ur tianally, the ro
acid i s wirsds. MO} isonglel fie s as Bﬁld% f 45 &R %’5‘? aiid e

opt 1 onal dfenibl) tinc% bificRRThaARGE &e&ﬂ%&ﬁ)ﬂ:aﬁﬁce“@?@e dalt, AEOPhérenahlayid Ho

(b) sub e sulfosuccinate salt is conyerted to aci

In an erﬁ‘cms@hlormmlbnojwhthtIi»ié,l soallenthianrl, OpHenally; fscriraple §alt i PHfde+ %@P‘iﬂ%
the r e ltl? ?A{;&% %‘}%@ ll&g&omé%? icRS Sncldeita@B Bliivin Ipta@cﬁlate

non- hyd amne, “barirum 1 sopropoxi de, um num
i SOpFEEPOXi de @{;ﬂdﬁmﬁ,l&a@ sHReramaR, isThrealiphates dlgd ghwp. provi ded, in

accordance wit ,an enb di nt f .t%g r;dnvt nI| @k 0 net hod for
obt ai ning a cheiiqpall BleF‘ SFY 685 er, the nmethod
Conprising:  optionkfy, sBId%‘hbHétﬁ:&ll@yl fokduptis mml@;ﬂlohﬂlynsmd ahpmmﬂwb group

bei ng sul fosucci nate salt of the. general | a i S.a
netal , nisibsanched. Qpitionally, @Pldl\ﬂllphﬁé? alkylserop P’Gﬂh aL}/A sérg‘@ﬁ'é’r%f §
(1) (I)ca[r@n&ngO)G-lZG-l(SOS)C(O) 0-R2], wherein each of Rl and R2 |s
an al kyl “group; and (b) addlngtotheflrst mcelle form ng

substénce nanhrmrem’txotimsenbbfﬂiemm@,Bamd%z%fbrfhreisi"é‘ﬁ by a second
mcelle formﬁgt ﬁ coé'?I kfg{@ﬂ{#gcét}ge sinple salt is BaCG3.

Optional |y, orm $tance is basic barium
petronate. Opkn @m@iﬂommmoﬁtheﬁnuaﬁmaﬂu 1R]21a;§ Gn Cal ordbmat i ¢ al kyl .

Optionally, each of and .R2. | nde
Optional Iy, t Haerg 1S %}Bfé?r oyfed. vt a‘? ‘gl&ﬁ/aﬂl%eg? | ona%@!‘&kcﬂmn, a use
al i phat i gf gladridl ScdafBAEvaTe m%ﬁtic@l’aalalcyargé tieecadriip Hauitl dewdléger. gr oup

conprises a linear chain of nore than car on at.o
and B® are t h&haane forthsr psrvidady o é%{-'{:’ﬁiaﬁ?e rgﬂs e%@ltﬁg%‘J fﬁOd;?la

enbodi rregetlﬂ)]:i ft){]?othlﬂﬂlg% ?blar%}v@ntl\ﬁnat%nal%mpﬁﬁmg qk) Iaﬁo]‘-‘arﬁﬂ)?}’-t ofoengitniple,
is

M nment of the invention, the

.t
cation se&l’emde(d:i) f lsuiiﬁqsumnftj?a salioftbmesnstal fympia s ZWhWE& 1%%@5%1 n is the
N-14" Lt oo@SrAld S RanlibP 08 A0 YerRH ssH-AMRTS her eof .

(1) [R-O-C(O)CH2CH(S05)C(0)-O-Re],
25 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

(if) reacting the salt M’ Ay with a salt M X, in said polar solvent in the presence of a

30  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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In an enbodi ment of the invention, the salt has an anion sel ected
fromthe group consisting of SO42, Pa4'3, CO3'2, and Ti O34, or from
any sub-group thereof. 200ptionally, the salt is selected fromthe
group consisting of CaC3, Ba2ri B, A 2(SM)3, AL(NX3)3, and Ca3(P

04) 2, BaSO4, BaHPO4, and Ba2(PO43, .or any sub-qr her eof. .
There is fur tomﬁonﬁlm\tlm@aqﬁmrpféb%é%%gé Wi ﬁ‘eaﬁﬁﬁﬁﬁﬁgai‘%ﬂﬁ’i‘edo?“tt’ﬂeﬂw
invention, a t SRl ' iq0) aNEnsco NE,e\c,
char ged pﬁ?e%cec??;afénén%l reec%%é?&ﬁﬁogﬁgl?@%é%%%br di n_gbt%ate%e)fa]r,ﬁ/ 1n{ 0
or produresbhyl anmretinmdbrameds; NERYQsoBathen Tilgastei BriFA, AN br‘gf 4)3,

further provided, in accordance with an enbodi ment of the invention,
a net hoo(?%@)ldg’-bg’aﬁlhﬁﬁ‘g“pgﬂggi nted substrate, conprising printing said
substsrate w tdintioaney, e omdiongldo the invention There is
further provided a substrate conprisjng,an, inmge pripted.w th toner
30 accor di ng @ionaly, s#d spler ﬁﬂ?enéﬁllﬁﬁhéééﬁf%ﬂr%ﬂx&e %EQ%RAW NGS
Exenpl ary norg,| iiM el yRgimfiP it #8fndeiiton! Ml ioBMBRHI erger dirdeac vidbaidl iis

the follow ng description, read with reference to the figures
at t achedsuhgtpetiafly fide vEaddorfshogeneshirsmalat®  and features shown in the

figures are chose [ ' f 0 e and clarity of
presentation and 39?%@%@%@%@%@%9&@ ‘2%@1 e. In the attached .

f i gurees: wherein ok @Sboth ofRanel k4 isthyddoger, sndif onkytane ¢ theris pydragen: Hig odher
charge djrecfor conpound according to exenplary enbodi nents of the

i nvent i ol 2AN8HYLETO8P s a4 graph showing charge particle achieved w th a
char ge dir ect@rant d@odiasnt BE SRaNAMAE,ahE obtaied hieargedineptbr deaenidl [sempiises
Fig. 1, as function of percent acid titrat eda\ligtlh a strong base
during tmicelpeofgaidsnifeweepatp sahaiclosingsaidgagoraricle. o g7ig a
schematic i||48hs &l f@RoObroidel! Bl deBRIARE RilPal Selodimenr ofitho lintdhtian, a
ink that included a charge director material accordjng.tq so s
embois menktodffot hbtainins & matarta] icowprsing ) PRIPALEES PRSP N o D) o
EXEMPLARY  ENVBCD 2 & MR deh&hiiane th@alence of M,
i nvent i ot ﬁ‘éccf%%gsgﬁgo gﬁ?@%@%@%ﬁ%’?@ out In practice, sone
exenpl ar yndeAhosh ik of thewehdraldorndds i bed i n detail hereinafter, as
non-limting exanp).es onl I e lowing, TR is used to denote
di - bi stridecyl suf o@@%i@ﬁ@éﬁ%dgﬁggﬁb&@? (?\g2 sed to denote

di oct yl sul f\asGE LARLE RERLOR, isHhellsdksoepf in all the reactions recited
bel ow was | SOPAR-L (Exxon), unless otherw se nentioned. The term
wor ki r ehemsthed cepprisigS aqueous workup, as this termis used in the
field. It rray(a{,)vg)%ﬁ&iﬁg af @lfod S AB Gl of tHRSieRgraDforinia MOk KAd” bping a metal
material wth water, adding water 20 inm scible organic solvent,

separ at i nthet then fivanesl Mandpobeirg thg velsecetfddni ¢ 1 qui d, addi ng anot her
or gani ¢ sol vent,,. 1& i 2RCHOIH 18 4 an exenpl ary

enbodi ment of @ﬁ@@%‘%@%ﬁsﬁg?‘? I'S prcovi ded a charge director

mat eri al t hat (¢)ndiingdestrangibasebs ®© reoiratizag0$abe encl osi ng nanoparticl es
of a sinple salt. . In this enbodipent. .. B diggmng salt is
a sal®? of a dpé’F‘PE%}\tysﬂi'Ffsgg%i Sﬁ}ftag &t & %{}tg hgs;lﬂn@:fb)blogEl !

di - 2- et hyl - hexyphiogallyl @suethdipfugther compriddse nanoparticles of the sinple
ol Lo vl ght & SRNPEBEECLBIGR PRSI Sy Bhotr oy
m are pr : i Late Snbesheat, the micelle formng
salt is g%gfgfl‘%]ﬁglgngéu ?&aﬁﬁﬁwester of 30succinic acid, and the charge
di rect or mat erQpddonilly, fhearetbdd fuythiersiompirigespr oduct s of the di-ester.

A material is copsidered free..ar j I.g(ﬁ.ﬁﬁ)g Gh BR'bAd Bbtained
conpotind i f tﬁg)sgli%wﬁ&ﬁ%ta{enxﬁ%é@ gr?&é@?:a@hﬁtgd%% Pés t atg do not

subst ant i ghédhsiwikupence the charging capability of the material, its

Shel f1TTe. 1 nk naly? s sSaPacid ik oPfadkBhe bibtor R RBRELRuN: tnl 1S




production. Quantitatively this generally inplies that the conpound
constitutes no nore than 1% 2%or 5% wwrelative to the dialkyl

sul fosucci nate salt or acid. It has been found that with 1%
hydrol ysis products the charging capability of the charge director is

about 5% 1 ower than that of .the sane,char di re .
hydr ol ysr s 5 Tﬁﬁﬁd@cﬁ‘gh@xﬁrgi’@ﬁﬂén&fwg%rﬁﬁgggﬁ ?8’8 ?ththrIg glsnﬂ nion, &
about 25 ﬁgrb%b%nuﬁgraeﬂaﬁlgmaatem 'ofﬁlce%ehathwﬁuIaM@Ql@MAﬁ% magaction

cause the charge rect or be practically non- effe@%%(f/ In _an
exenpl arpixembodhereintM istremstagakiie ageanion; & iSrthe fraleggsn g i1 VK b

wherein M t \Y; d 244 145124 chBhordll dfhe
gener al ?OSJF%EHSS”%%?&W% [t%t %%&%)%&@SE%S% ééé(ab) 0- R12 Cllgg%erel n
each sof dgheanfbri@lai(§ an al kyl group. In this enbodi rrent, t he
Formi a (1) but ADER-ErFOEEE TP HEORE R bei ng an hyer ogen.

It may be of Jfukdih@n aﬁdeﬂﬁkte%g@vﬁ@ upgve the charge director material
free of the sulfonic acid ere Ais as defined above. 15The

char ge dihe swthod campEsip&l accor di ngt o these enbodi ments was found to
| nclude m cel |, @?m@%m%&esdﬂo in@tef é%[t”ﬂf”tﬁe%@ hdral fRdukaSE, WE@thed® (or

at | east sone encl ose nanoparticles of the si rrpl e salt.
Non- 16 mmeuagothmahqﬂldsmﬂmf ﬂtervelene&thM are Na, K, Cs, Ca, and Ba.

As for the d Qb? lﬁé{{l eatg apid, b %FP elééﬁ:l Ssﬂi&lle@QHér@'l N% BEMinbS ﬁrﬁe

sane or 20 di exe rren s have from about
t o about red&ticnatfiife %Mngihﬂfﬁh«gmd gfmagmamy'ommlaHAear or branched,

Al phat i ¢ or Enuptis i BrabeEeg e mareRe o4aR st RS S

or as subst it enliging EagRdQbmiing ahbott ogruasa)M(OM)lgﬁhrtbmp}ebgnce of an ionic
substituted, and non-limting exarrpl es of . possi Ie sub ehtﬁpf'@g?
I

are hal i sbstagers s 4 obtainp segnd ISAAIOP, MFEP SQYAIEE §

25sul fon 141?2 ed al kyI CF3, and NC2. AI kyl groups
W th Irng%r cﬁ;arfnglafo @ éast carbon atons, whether these |ns
are substi tut@;itmmaﬂh, *dmhmre@termmcgll@mmt abbaseqis ssuph i theopliaig rc

gr oups hav hé:%oh@%{"%ﬂﬁﬁbe
concentrgl"“l Sﬂ%%%%@%ﬁ%é c1gsp %ﬂfgﬁglqﬁg?gé t oner alrtr cl es to1
particl eal(f&lnfgerydﬁogabend £l q:ﬁ/ocfthenmiaﬁ]b'éosa(, @) ther lis 1200upi i | ar
t oner partlcl on 0 a t 50.pS/ ¢ th t.al

advad?age of %"‘(f}l stthﬁrp ?ﬁge%%edvaﬁéougbgﬁasnﬁrlgtﬁ%ﬁ)%%ntge e #ﬁgn'?ﬁohas

a linear 1@%&b@to®btal@aﬁ@dt¥h@8eo@h@f&eﬁdﬂﬁﬂx&ué he | ongest |inear chain of
the OT is of 6 carbons Table 1 bel ow sunmari zes the

conductivity ﬁ?éﬁ@lﬁ“é‘dthﬁﬁ’@wgs"’&ﬁjemaﬁﬁﬁ)ge director materials according

to the invent ﬂonalll %ﬁwlo%aﬁeht%ehéﬁeadlopﬁ@mlﬁtﬂe;ohesnanmns He$ @5
are sulfates h heir cation is that of the mcelle form ng

salt. off HbP@;. 1 Char ging characteristics with nmetal salts of Ol and
TR (3870 ohar gy ShaRThTD QEPBELADIE! hpilRabi Sonsandushule s
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
30 method for obtaining a charge director material for liquid toner, the method comprising:
(8) 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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(D) [R;-0-C(O)CH2CH(S037)C(0)-0-Ral,
wherein each of Ry and Ry is an alkyl group; and

(b) adding to the first micelle forming substance nanoparticles of a simple salt
stabilized by a second micelle forming substance.

Optionally, the simple salt is BaCOs;.

Optionally, the second micelle forming substance is basic barium petronate.

Optionally, cach of R; and R; is an aliphatic alkyl.

Optionally, each of R; and Ry independently is a Cg.a5 alkyl.

Optionally, the aliphatic alkyl is linear.

Optionally, the aliphatic alkyl is branched.

Optionally, the aliphatic alkyl group comprises a linear chain of more than 6 carbon
atoms.

Optionally, R; and R; are the same. Optionally, each of Ry and Rz is CiaHar.

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

Optionally, M’ is Na.

In an embodiment of the invention, the salt has a cation selected from the group
consisting of Mg*2, Ca™2, Ba'%, NH,', Li*, and AI* or from any sub-group thereof.

Tn an embodiment of the invention, the salt has an anion selected from the group
consisting of $O42, PO4?, CO52, and TiOs*, or from any sub-group thereof.

Optionally, the salt is selected from the group consisting of CaCOs, BapTi0s,
Aly(SO4);, AI(NOs)s, and Caz(PO4);, BaSOy, BaHPOy, and Bax(POy);, 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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and features shown in the figures are chosen primarily for convenience and clarity of
presentation and are not necessarily to scale. In the attached figures:

Figs. 1-4 are flow charts of methods for producing a charge director compound
according to exemplary embodiments of the invention;

Fig. 5 is a graph showing charge particle achieved with a charge director that was
prepared according the method described in Fig. 1, as function of percent acid titrated with a
strong base during the charge director preparation; and

Fig. 6 is a schematic illustration of a printing machine used to print with an ink that
included a charge director material according to some embodiments of the present
invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

In order to better understand the invention and to see how it may be carried out in
practice, some exemplary embodiments will be described in detail hereinafter, as non-
limiting exaraples only.

In the following, TR is used to denote di-bistridecylsufosuccinate anion and OT is
used to denote dioctylsulfosuccinate anion. The solvent in all the reactions recited below
was ISOPAR-L (Exxon), unless otherwise mentioned.

The term workup refers herein to aqueous workup, as this term is used in the field. It
may include, for instance, rinsing of the worked up material with water, adding water
immiscible organic solvent, separating the phases, evaporating the organic liquid, adding
another organie 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. In 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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production, Quantitatively this generally implies that the compound constitutes no more
than 1%, 2% or 5% w/w relative to the dialkyl sulfosuccinate salt or acid.

It has been found that with 1% hydrolysis products the charging capability of the
charge director is about 5% lower than that of the same charge director with no hydrolysis
products. Existence of 5% hydrolysis products results in about 25% reduction in charging,
while existence of about 8% may cause the charge director to be practically non-effective.

In an exemplary embodiment, the organic salt is 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)

(1) [R1-0-C(O)CH,CH(SO3)C(O)-O-Rz],
wherein each of R; and R; is an alkyl group.
In this embodiment, the above-mentioned acidic hydrolysis products are of the same
general formula (1), but with at least one of R and R; being an hydrogen.

It may be of further advantage to have the charge direcior material free of the
sulfonic acid HA, where A is as defined above.

The charge director material according to these embodiments was found to include
micelles of the micelle forming salt, and these micelles (or at least some of them) enclose
nanoparticles of the simple salt.

Non-limiting examples for the metal M are Na, K, Cs, Ca, and Ba.

As for the di-alkyl ester, the two alkyl groups it 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 ¥, Cl, Br, and I, hydroxy, Cy.galkoxy, Cialkyl
sulfonate, Cy.¢ fluorinated alkyl, CFs, 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(IR)2
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 pronouncéd. The TR has a linear chain of 12 carbon atoms, while

the longest linear chain of the OT is of 6 carbons.
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| ustrated in schene |
gh field conductivity 1s measured in e

be

le%tvrvical ﬂcé(ig SFF: SO?JV/nanItqs

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/em; 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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80% BaSOA@aTR2 + 20% HTR Some charge director materials in
accordance wth enbodi nents of the present invention nmay al so be
obtai ned by transnetallation of a mcelle formng salt in polar 5
solvent, in the presence of a salt that nay be a source of

nanoparticles. The reaction involves three.starting. erials t.h
are salts: a Iniaeembedimepinfithe xprtiong chorgedfire @b}sé’égﬂg‘%ts% ’{C}d@(ﬁ%oggfa

nanopar t | ¢l A, st i i Sdvctil fowrhide
p Ifafceﬁ ﬁ)?l\ﬁ/{zillfg]eseaﬁ?ﬁ eAnl,-E’B'l‘foWédb?tl&é%n&ﬁ@h@ic%ﬁﬁéﬁi&h)pr 0

pol ar sol'ven atter |'sﬂ(§)(ef,erabl non-soluble in it or,
only sl i dpstrbing tiisibinéhesifreute dnprovided insFigx heBheebteigedhalraeeiifsior matesiay
if the mcelle form salt .t hat : + MARO
i the poramegypanricies ot 4 aipf sl ShRec R alofiRe o g s i 8
sul f GsUCThd\HafeSBlettof faferianistobiitieed frone themseit M°ald ((ApinaFigablby asiéficatiand

adding to it two salts, Preferably, the catjon, 0 of 3
when gon’ﬁﬁhé‘d"ﬂ& acht (tmefoéﬁ?SEﬁ‘ic%isultﬁﬁ'@ }(ﬂ @@"I“P ?%ﬁ“ﬁﬁég%g%ﬂ’ t((,j}’ oer%rrgti féﬁ\ 1
product h gc{\%itﬁ%rsx&ohg%s%gnfo&l%kdnw BaOHREoRD R {Heahings direXhematetisl To

salt is selected to provide the 15 nanoparticles required.in

S t he
char ge dpreeant frrmatiomef idrolysieprodests apkypapnf theactdidA %Wé?te%&?thitﬁe jtong
often easjerpt [ V1: O\ ' i B i gRbidsail & wehiedr
exanpl e?ﬁz{sﬁ'eF "fﬁ%glgﬁ{ug)é P%&%ﬁ%i%ﬁ%%%ﬁ%% fggfjsgt:gig_tr}]lay e1 salt _(‘;‘e t he
gener@l benTbavehtidial catemeasards) sich & crtying drehesactionain ich date tugingvity

recited above an . 1§ the valence,,of M. |

i ncl udes™ P& iaﬂ‘g a&‘ﬁ’ég Iteag\?f’%"g,ra‘gﬂapﬁ’ do ugtsp Q@%ﬁ?’ %?e?ﬁllet 50| é’lﬁg 1o

sol vent , firhet HRuRAiZREES a0 CRmSd anotid edongdtiion, whe cdbtaindd charge edicactosdis

herein as a nanoparticle formng salt. The sal Xg 4 S. t e

ol Gt easaaisnaRpRes pthe P AFer Hicking: T ptud Pt isbibiehde apyarey

than sol Pbid f\n Ok fa%f%e.slﬂd%n%c@, il Haj PEARGER(D BOAndahd solikleti®ate }orked up
an

denot es an ani on, p and g are stoichionetric coe ficienﬁs t hat

ensut® t i22)dabobtatics Heancihargerdientor JaiseplaMigaatively, the solvenhgiay pe g{apPiied
exanpl es ;of, pal i hi BRYS dER S b & Th1.25
met hod aﬁ@)h%%ﬁggh%eﬁ%%{éﬁeﬁgln‘g&%% ugiez) ﬁ%t%%fa%@ ¥ _I'n exenplary
enbodi ment's, Kolldwinds, a fal grdvbicd of Syynthwsis@acordiag tothisgmbodinegls chosen
as there are ial bt ai nabl Js b h- I
csters of sul {088 NARAHEoR) MR fpRE ekt nfle) RRMB st S |
sal t s ar gpjaNai wadhdt clehloiwlas filtérehg exanpl es for cations and ani ons of

t he nanoparticle formng salt 5 include +2, +2, Ba+2, NH4+,
Ter t 2But yihem Pt eameeriya ,dfgaﬁé’%é&‘“&n%ﬁ e"s%%‘,de -3, COB, NOB-
triftuor gnacshasCyasisted B4 e fdricfbiidhg exanpl es for nanoparticle
formng salts 1 nclude CaCO3, CaSO4,

. (NH4) 2CC33,. (N114) 2S Ac,
Ter t - but {llhe aokidoekidne Waviitered andHaneigar splitiog maﬁlfféﬁﬁ‘if“’é@“ﬁ]icﬁ‘fﬁ’%%ﬂl
AL(NXB) 3, . ) cFrrhchab idinyg). . Nanoparticle

form ng ssgﬂh%}(lggg%%%%lggéé g%ﬁ?“&?ﬁgié?ﬁ?ﬁghdsalt is stable in the .
form of IMwaclofiar tactaporated and thegoniduewasaniet by sepetigve dissojudiopErRFHigne
to agtg it ir11 this f.orm Non-limting exanples for salts that are
sui t 4Bl e RONE AR HER cors for reacting with the micelle formns
salt are Ba(CkQd) 2syiitbsBaoiNen)iflustrated in Actreatetideblaw.cor ding to a
transnetal | ati on enbodi mrent may be summarized in the flowchart of
Fig. 2, wherein (A) is the dispersion of the naoparticle formng salt
in a polar 15solvent, (B) is addition of di alkyl sulfoxuccinate salt
to the dispersion obtained in 1, (C is the addition of a salt having
a cation that should replace the cation of the sulfosuccinate salt,
for instance a bariumsalt, and (D) is aqueous worl cup. The follow ng
is an exenplary full protocol for obtaining charge director nmaterial
by transnetal | ati on: 202g CaCO3 are crusher as finely as possible,
added to 200 ml 50% net hanol in water, and stirred vigorously for 20
m nutes (solution wll remain heterogeneous). 0.4 g solid NaTR are
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A ¥ P ataSat 0"-- Cl1311127 5 NaTRSalt @Ba(TR) 2
This procedure does not initiate any formation of hydrolysis products
or sul fosuccinic acid HA. Therefore, the obtained charge director
material is substantially free of them 10Table IT bel ow summarizes
conductivities nmeasured with charge director materials obtai ned by
the met h¥sdes®dwn in scheme 2, with various nanoparticle fornng
salts, all in conggntration of 20 ng charge director material per g
solids. The nmicellle formng salt was BaTRo. Wtfpout adding any salt,
a pure Baﬁﬁgng obtained; and this is foethd to of negligible

charging effecto”15 fabl e |1 '$8CEPEC DC PC €aCO8 P 1.8 109 Ca504 7
0.9 9 (NH4) 2008 10 1.|4 EbatC | o

C13H26/0 5{[---.. . C13H25/O S/[“--.. '
// 0O Na // 0

0.8 eqv. Ba(OH),/MeCH

80% BaSO,@BaTR; + 20% HTR

Some charge director materials in accordance with embodiments of the present

invention may also be obtained by transmetallation of a micelle forming salt in polar
5  solvent, in the presence of a salt that may be a source of nanoparticles. The reaction
involves three starting materials that are salts: a micelle forming salt; a cation replacing salt;
and a nanoparticle source salt. The first two are preferably soluble in the polar solvent,
while the latter is preferably non-soluble in it or only slightly soluble. The reaction is
expected to have higher yield if the micelle forming salt that forms has a Kgp of 10°® or less,

10  in the polar solvent.

Such a method may include providing a sulfosuccinate salt (for instance, a
commercially available one), and adding to it two salts. Preferably, the cation of one of the
salts, when combined with the anion of the micelle forming salt, forms a product having
very low solubility in the polar solvent. The other salt is selected to provide the

15  nanoparticles required in the charge director material. The two salts may be the same, but it
is often easier to carry out the reaction with two differént salts. For example, the micelle
forming salt may be a sulfosuccinate salt of the general formula M’Ay, wherein M’ is a
metal other than the metal M recited above and n’ is the valence of M’. In such case, the
method includes reacting the salt M’A, with a salt MpX, in the polar solvent, in the

20  presence of another salt, which will be referred herein 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

25  method are methanol, water, and mixture thereof.
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(NH4) 2504 9 1.1 71 1\11-140Ac 9 1.3 87 Tert-butyl anmmoni um brom de
(TBAB) 10 3 50 NRING3 10 0.9 74 Barium Titanate (sub 2 ncn) 10 0.7
100 Li TFA 7 0.9 64 Al (NX3)3 8

10

15

20

25

In exemplary embodiments, M is Na, and M is K, Cs, Ca, Ba, or Al Na was chosen
as there are commercially obtainable sodium salts of some di-alkyl esters of sulfoccinic
acids, but other cations may also be useful, if salts are available. |

Non-limiting examples for cations and anjons of the nanoparticle forming salt
include Mg*?, Ca*?, Ba'?, NHy", Tert-butyl ammonium, Li*, and Al" and S04, PO, CO5?,
NOs™ trifluoro acetate, and TiOs* Non limiting examples for nanoparticle forming salts
include CaCOs, CaS04, (NH),COs, (NHy):804, NH4OAc, Tert-butyl ammonium bromide,
NHLNO;, Barium Titanate, LITFA, AI(NO3)s, Al(SO4)s, Cas(POu), LiClO4 and LiBF,..

Nanoparticle forming salt is added as powder, and if the salt is stable in the form of
nanoparticles, as are some titanate salts, it is preferable to add it in this form.

Non-limiting examples for salts that are suitable as cation replacers for reacting with
the micelle formins salt are Ba(ClO;3), and Ba(NOs)..

A method according to a transmetallation embodiment may be summarized in the
flow-chart of Fig. 2, wherein (A) is the dispersion of the naoparticle forming salt in a polar
solvent, (B) is addition of di alkyl sulfoxuccinate salt to the dispersion obtained in 1, (C) is
the addition of a salt having a cation that should replace the cation of the sulfosuccinate salt,
for instance a barium salt, and (D) is aqueous workup.

The following is an exemplary full protocol for obtaining charge director material by
transmetallation:

2g CaCOs are crusher as finely as possible, added to 200 ml 50% methanol in water,
and stirred vigorously for 20 minutes (solution will remain heterogeneous). '

0.4 g solid NaTR are added and the mixture stirred until dissolved. 0.14 g Ba(ClO4)2
(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 CaCO;@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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0.7 27 Al 2(5043 8 0.8 14.6 Ca3(PO2 10 0.7 111 L1C104 10 0.7 54 LiBEI
10 1 46 Additionally or alternatively, a charge director

mat eri al according to an enbodi ment of the invention fay be obtained
by (1) reacting a dial kylsul fosuccinate salt MA with a strong acid to
obtain a reaction m xture containing dial kyl succinate sul fonic acid,

HA: (2) Schgmp¢2up of the obtained reactiof mixture to obtainy
substantially pyre HA; and (3) reaghing is substantially
with a prcé’HcFé\t\ nRed anountacof). a stro\ﬁg base M 01-1)11 i

presence of an ionjc wubsERAMET .such ag an jacifd or etl Isal te_The
quant ity «qf, -8 i/cl es oBftai nedit hg e é{opl_nﬂ’éy,bg i nopeas ed™or
decreased by in reas/;ﬁjtﬁ" decreasing thg 5 dhount of i\‘gni cosubstance
usedsj The mequir ed nanoparticles ar@ believed to be formed from

the anion of the d.gnic substance and the catiog,plm Bh@wpse. I n sone
enbodi nent s, thgagﬁount of base is predeterm neaR@) ensu?e that no

hydrol ysis pragychscan® abbtaimvedintisté ngyt iamaber- af itydrobystst inpeductsf o t
is desired to obtain a charge director ir;&g;;er',al frea%oL. su Jta?r%ﬁﬁk@tie@o
aci d HA, sulfosuchiaic(acifl HAaIhergforey the,ghtained eores HECIOL Palfren!SHR LA G

base rrayofl%ﬁ:e urther reacted with a weaker base, which less likely to

catal yze hydrol ysis of the ester. In this context a stro base is a
basei® hat hasTaalehldreboy burasszes reanduoiiitis BraBIrehyith CBWBQ%%W mAf RS
base. Non-Il.inti e l.es of | | e aftlcfe fofhfichMlis, ail in
am ne, p‘%’?lﬂ‘?rgn@ H’%d?%ﬁ%ﬁ'hr?&n 2 Séjrfén&\eﬁ% ‘?ﬁ%ﬁ?ﬁ{é’ﬁg% ?%g) l;:‘ari umﬁltg. ’

i SOpr opOndéntrabia AP0 ingoehiarpei diectoancitarial pérugnsalidepFhexnigelle eSS RIS

in the flow chart of Fig. 3, such a od .1 pc o

bt ovi i g HRs I Resat gyl s FaTBons PRinely i fis js fousd K8 be of
M is a meihhioihssing &M n' the valence of M, Mand A being as
defi ned above; (b) reacting, the sulfosuccinate salt with a

strolig acid, to obtain a first reaction m xture containing a sulfonic
acid of the general fornmula-#ye

Salt LFC DC PC
CaCOs; 9 1.8 109
CaS0y 7 0.9 9
(NH4):COs 10 1.4 44
(NH4)2504 9 1.1 71
- NH.OAc 9 1.3 87
Tert-buiyl ammonium
bromide (TBAB) 10 3 50
NH4NO, 10 0.9 74
Barium Titanate (sub 2
mcm) 10 0.7 100
LITFA 7 0.9 64
ANO;); 8 0.7 27
Al(S04); 8 0.8 14.6
Caz(PO4) 10 0.7 111
LiClO4 10 0.7 54
LIBF, 10 1 46

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

strong acid to obtain a reaction mixture containing dialkylsuccinate sulfonic acid, HA; (2)
16



20(c) working up the obtained reaction mxture to obtain

substantially pure HA; (d) adding an ionic substance; and
optionally (e) reacting the obtained substantially pure acid HA
with a predeterm ned anount of base M OH),,, n being the val ence of

M in the presence _of the ionic, substance added. i.n (d 0 :
obt ai n aWeXEBRE %?ee%tﬁﬁlll e t%@‘d?’é‘%%ﬁﬁq g?qﬁﬁnrfb‘gg?ﬁ’(ﬁhﬁé’sﬁ%ligaﬁﬁé @(}gar%m &
nanopar ti,el essihiA9 s adil vahda BRABBmSHES kidBlitalfld/stfong asd MO n the
hydrol ysi's productS.” This second reaction mni ﬁture may be W(I)rked to
provi de prestnge eoha igaicdibusancersughpedt agid opmelahslin The quepiity 9T HARPRATHICIES
In sone di s ' dbdrefing th
m xt ure &ggl{lﬁ ﬁ%ﬁdm\?m&?%qé%még%%%é%Blég@ir%ﬁi&ggty Z’E&?ﬁ@“,ﬁ gﬁ 3 1’uni:?egr ©
(G . 3Thi gnéunt bidoniersubssncbasgiuch that | eaves in the reaction mxture

| ess than 1% HA. Afterwards,. the reacti 1 xtur e P
(H). Anoﬂg ’é?q}lléed;’éﬁ’??ﬁfgﬂgﬁ ag b 136?‘10{}’01?@ f%@eglﬁ%g% %r%&lag\fgl‘g?tg qugn
of the kiypgaf®sahd e chtforFof thed batd Thtsoh@sembodimast, dreappwttorf basehisa

plc of 1 or less, preferably -1 or |ess. n-1imting exanples, of .
sui t abl eprsdetemgnet laiensure doHeirolyp ,prﬁtwwbﬁ%%yggﬂghlsﬁ‘%aée?ﬁst
may T eafe%cﬁ%?f i Esedéaﬁéc?tot Gotflth \eechArsd Aidec BRI aRBial 566 o RSulisOttitne acid HA,

subst ances. ese I nclude, for iInstance, acids and netal salts. The
aci ds0 shthe! @hitia) stiddhy st gtectaddwithdhessirang base aavebe ABthe reacted with a

efficiently contribu i f ' hg panensstd slas:
Never t hewgé%e,r %?Wew cﬁiglgsasn%al%[] i %éaslg%gp{dgopl%@% hf;ﬁlet tg; g@i ds used in the
aci di fi cBiseqna bhsetthet ok artyilrgyhidse mhdih weak Base lias st alisey, or phdepbase on-

acid may be very satisfacto as .an i onic substance . e .
gener al | mifipg i%mﬂés a?fsfur“ﬁ% REKy %aﬁug’e g‘—&e«?@'}l dPRE %'5&51%%% indifftice,
enbodi meRfusiRfm {8BrobbMEes bdiin iRHRIPoLAE, tariemivtrxidd, sncaigiu sioprpxide.
nanoparticles of sinple salts enclosed in mtﬁgl es, ﬁ/%erel n the

conj bfat ed acpasheye mbe Spwghat ebligs, gpek a1Bethed MGRPHERYs as t hese

are defined a 9 ?oviéiﬁgVafé_ﬁFBs&fsi_nhﬂeesaﬁioﬁﬁe QRS BTl MPW,E whkein M’ is a
contain, for rnstance; filtration of the reaction_m xture,
concent r atetah gthehthah M, ¥ teevaledes oty , Mpad H1beinggsidalingdabrvint , and

epeating such,siens ht @u@g@@% 30k YRR 5-stiol SN (5 PBAGH HERE reabiish

wor kup may al contain cr Ion o e acid. To ease the
wor Kup i inixaye doatdirdhgé silfanic acidofithegqmest &diontp Bhage, substantial ly

It It MAS,. ted.to acid HA . This, fi :
Cubslint i ve. cledatRipgus ekt Btn By BpRhiEbep R BE T

sul furic aci d(g)3desyi= denéubstehcepaidbptiayalbe required. In the context
of this nethod, the sulfosuccinjc acjd HA is nsi.dereq .substanti all
pure if it is(@reastipg ﬂ’ﬁrf&’taéﬂﬁdogﬁl?s"@*u I pue g Ay pﬁeﬂefg'é' %edamnounk of
embodi e, AU hd Ao Bf B, it BR rAsdescd ¥F thé tdid sbstheeaddebinl (1)
in 20 par t%al}atﬂ%’? ol ys?s of the ester. In such embodi msnti, the . .o
pr edet er wb aetd cbisiuasecond reatien mixdurg coftainig ap orgeaic e MA pod papopaitigles 0
of all the jrol pug IS WM EiucisO ThisN §deBAE Seaction
bet Wg n & taarL]nOcP gélgg rkglgs-tﬁﬂﬁlﬁaﬁ@e shauk ﬁl%;lgm ptr u . eac
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
30 worked up (H).
An acid is considered strong, for the purpose of a reaction of the kind described in

(4

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 H2S04. Any substance that may
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The ionic substance may be acid, netal salt, m xtures thereof, or any
ot her conpound that would react with the base to forma salt.
Non-limting exanples of suitable 25 acids include H2ZSO4, H3PO4,
1-12C33, formc acid, and HCl104; and non-limting exanpl es of

suitable salts include Na2SO4, Na , Cl [ o

si mi | ar reast vgthnihenbage tegiveny, saltﬁnay:-ﬁ% upeh ?sownﬁzgsq%ata%es I\ggr?‘sllgﬁhde e

pr ot ocol, eTeir. Ghodl@bherstrehg REOGHdindghé @altshso&uble

met hod (lﬂgtg{cg O@Fﬂgdngle%hgﬁg 'Iﬁb\?gﬁ%)ra?e cormer%:l atlmg[,él\ern o?ol rlgolﬁg
n)

(NaTR, Gybegh) tasfificgntincenipte anions. mhyf@rmaaowﬁ@ﬁunﬁn%éwc

0)
&;T\éa((: ggﬁa 5ic1§shmg¥ Reége(g? t% dh%ﬁ ﬂll?i% %e@elﬂ %eeaAcF(gﬁca%ﬁh g ﬂﬂ%?aﬁmé:}nﬁt%ﬁhlve
Fr ut &r onfor ihstanecetosptioyic atid ey bé hﬁy$atﬂlsfaqtcnm as Addorgc g@stﬁnp@; pubdoasgtn

(Lgt mpr egﬁ?eg%lgﬁly égé%nﬁﬁ g lsﬂgffi‘g ?‘é@ ’@{us’f Heo %’% tlr‘? Sbﬂvl\e/bexgﬁ Tgelrn%:ga‘%f & ?&eﬂﬁ&e
the m X{4b6aa dre YRRGIRA! orhfrifids nﬁndﬁartlcﬂssﬁﬂ) a1 et oeclosnd 2Q0mivelics,
ether, rinse with 2 x wat e wi t h anhydrous Na2SO4

( Anhydr oukergindhe em]usaéqdcas)dsaﬁdh%@%%% sl ot ng; YEONRRICE @5 thegg gi° defipgd
obt ai nedb R may be stored as a 5% ethanolic solution. 5 B) Add 345
ng of an P88, H3PO4 (Merck) solution in water to 100 g of a_ 5% I}

sol utGi on in eWbempl ofole dirstertagtivn( m)xtur'ﬂ mancentaiy, 4 ingtange; Ailigatipn gt the

Ba(OH) 2 (Cct ahgdr ate |ve k. Alt}%r%ﬁrate %gﬁr&))mn%s 2 SSTOMP! o rep@RiBe

reacts WicEHton ons hé"m xture, 1 ncluding thosSe
of the HiRhans St‘hﬂ& e:a@cjust iaﬂevqmosmhomemrﬂmddneﬂs;dhﬂaxﬂrhgqmaﬁeﬂl@bmthS

m Ba(OH)2 I ti E t I
T 200 miestopdionaabe B i et freaweras e PLIREHR .88 PtFuhg Pl
residue ing Hﬂallnth@ MBIV, {5BRI R0 acld) BLAL ViRkOH BRhEreoirelsubsiastive excess

obtain final product (ca. 94% . The product is Siored as a.b%

sol uts onof strdlﬁo’cp@d -Tor (igstansg) in the caser Hf Sulbpiisc 8tk eﬂ‘é“’glﬁ‘ﬁﬁé’ff jegidqmey, be
schenme 3; Scheme 3 142504 EtOH, Ether o) I1Wrker, C 3H27-"0 o 20NaTR

1 1) x 19B8F2) 0.8 equ Ba(OH)2 x 81420 MeOH 25BaHPO4
An exenpl ary Inrthe(nmubxtfcxirthlemeéhmﬂ@ sylfpsucainiccasit HA gicpasdt %"6?‘1 ?‘I%‘Fté]in?aé

that is free g ul f.occinic Eaé cl udes: Add 69 ng (41 ul)
85% H3PCAUEH TS er‘?"{&“%mﬂﬁﬁ? o 8288 ution of 20 g 5% HTR (1.8
mol ) in et hapobomdedbsdimahty, m %uﬂhllﬂtl&MoBal(l@{)lQ Hé witht tharbese res@iigia

0,
? 07(21,2 négg{gngl Eﬁy%réljrr]ms E)th tﬁé es%grd Insgulc em%odnnen S, te%%edeé}lﬁglg& %8111&91)#15439 Bre

preferably less than 1 equivalent of all the protons that the base should react with, for
instance, between 0.5 and (.85 eq.

The ionic substance may be acid, metal salt, mixtures thereof, or any other
compound that would react with the base to form a salt. Non-limiting examples of suitable

25  acids include H;S0s, HiPO4, HCOs, formic acid, and HC10y; and non-limiting examples of
suitable salts include NapxSO4, Na,HPO,4, NaHCO; NaCl, NaBr, Nal, and similar salts with
K, Ca, Mg, Zn.

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

30 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, Frotarom). If
necessary, filter the solution. Add a solution of H28O4 (4 ml, 96% Frutarom, Fluka) in ether
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di ssolve residue in 60 nl toluene and evaporate to dryness, dissolve
residue in 60 mM hexane and evaporate to dryness. According to
anot her enbodi nent of the invention, a flow chart of which is shown
in Fig. 4, a charge director material is obtained by providing (in

(A)) a salt of dialkyl | f - o
nanopar t(3¢ Flé(s)Mchlka ﬁ(”hﬁ?fg’ ‘é”ggg o %?FZEPZ?%&%F egjg #rég%éﬁ %‘E}; : %Ehéi‘}iﬁgﬁilcégd
for instgneg.e rﬁ&xgﬂﬁd é‘{ap&%&' t6 cQaehlny 'Dl%i\%rr@dﬂtﬂieﬁn CBBRI (e&iéglrinaeb{m:h& X

fromCrorrp?on an BBP is known itself
char ge dioretobwategrdy ivithakydiow 16@894 {dulpdrous Aildrch Merge a8 re&lﬁ%?te to

curmar 280 HAREBPRAT, (T aP e T Bty POl Ry SE b s iioR . (%5,
sol nsgr ams s Q)i Aked 943 Mgiofikn §5GIH P, ((Mprekd koldSordini watérrtk 100 goef a 5% HTR
solution in ethanol obtained in (A). Titrate to pH ~6 with 0.1 M Ba(OH), (Octahydrate
Merck, Aldrich, or Sigma). This amount of base reacts with .about 80% of the protons in the
mixture, including those of the HTR and those of the phosphoric acid, and may require
about 65 ml Ba(OH), solution). Evaporate solution to dryness, dissolve residue in 100 ml
10  toluene (Frutarom,) and evaporate to dryness, dissolve residue in 100 ml n-hexane
(Fruatrom,) and evaporate to dryness to obtain final product (ca. 94%). The product is
stored as a 5% solution in Isopar-L (Exxon).

This procedure is summarized in scheme 3:

Scheme 3
15 0 o}
C13H27\\O 1,50, C1aH27\O
EtOH, Ether -
C13H27/0 // Workp C13H27/0 E‘{/
// ?~~0" Na* // T0H
0 ) 0
20
NaTR HTR
1) X H;PO,
23 0.8 eqv Ba{OH), x 35,0
MeOH
25 BaHPO, @ Ba(TR),
An exemplary protocol for obtaining sjmilar charge director material that is free of
sulfoccinic acid HTR includes:
Add 69 mg (41 ul) 85% H3PO; 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.
30 Add 0.72 g 10% NEf; in ether and stir for 5 minutes. Evaporate solution to dryness,

dissolve residue in 60 mi toluene and evaporate to dryness, dissolve residue in 60 ml hexane

and evaporate to dryness.
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According to another embodiment of the invention, a flow chart of which is shown
in Fig. 4, a charge director material is obtained by providing (in (A)) a salt of dialkyl
sulfosuccinate and adding to it (B) stabilized nanoparticles of a simple salt. The stabilized
nanoparticles may be, for instance, a BaCO;3 in basic barium pateronate (BBP)(available
from Crompton and Witco).

BaCQj; in BBP is known itself as a charge director, and it has now been found that a
charge director comprising it together with BaTR; may have a synergistic effect, as

summarized in table III below:

Table III:
BaTR: BBP LFC | HFC | PC
grams g 5%
| @ 5% soln | solids %inink | soin gsolids | %inink | wt%
025] 0.0125 0.1 0 0 0| 1000 7 22 15
0.25 | 0.0125 0.1 0.08 0.004 0.032 768 | 10! 71.2 61.2
4] 0 0 0.25 [ 0.0125 0.1 0.0 9| 773 68.3
0.25| 0.0125 0.1 0.14 0.007 (.056 64.1 13 | 149.3 136.3
0.05 | 0.0025 0.02 0.26 |__0.0125 0.1 16.7 151 175.8 160.8
0251 00125 0.1 0.2 0.01 0.08 55.8 14 | 191.5 | 177.6333
0.1 0.005 0.04 0.25 [ 0.0125 01 28.6 14 | 216.3 202.3
0.2 0.01 0.08 0.25 | 0.0125 0.1 44.4 151 251.9 236.9

An exemplary full protocol for obtaining such a charge director is: prepare a mixture
of 2% (w/w) of toner particles in Isopar-L, add the amount of BaTR; solution followed by
the amount of BBP solution. Incubate overnight at room temperafure and measure
conductivity values.

A charge director material BaSO,@BaTR; was infroduced as a charge director into
ink comprising 2% (w/w) toner particles dispersed in ISOPAR. The ink was prepared as
described in W0O97/01111 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@BaTRs.

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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Referring to Fig. 6, a schematic diagram is shown demonstrating the relationship of
a plurality of elements of a printing apparatus 500, of the kind used to produce prints using a
toner or CD of the invention. The printing apparatus 500 (which in itself is not new) shown
in Fig, 6 is purely schematic to illustrate that the invention can be performed on any liquid
5 toner printer or copier. The toner of the invention can be applied to any system, which
transfers toner to a final substrate by one color separation as well as to printing apparatuses
which transfer all the separations to an intermediate transfer member and then transfer the
group of separations to the final substrate together. Furthermore, the exact mode of
development is not important to the practice of the invention, and development can be by
10  binary (layerwise) transfer of high concentration toner or by electrophoretic development
using any of the multitude of methods known for bringing the toner into contact with a
latent image.
Printing apparatus 500 comprises conventional components such as a photoreceptor
imaging cylinder 518 having a photoreceptor attached or bonded to it and an axis about
15  which the cylinder rotates and an image transfer section 524 for transferring the developed
image fo a substrate either directly or via an intermediate transfer member, charger 520 and
a laser unit 514 that provides a scanning laser beam 526 for generating latent images on
photoreceptor 518, a developer 512 for developing the latent images and optionally, a
cleaning station 522 are positioned around the perimeter of photoreceptor 518.
20 A printing apparatus provided with the elements described with respect to Fig. 6 is
useful with toner or inks comprising charge director materials described herein. A controller
502 is provided in the printing apparatus in order to issue commands to printing apparatus
elements, receive data from printing apparatus elements, process printing apparatus element
data, and/or to control printing apparatus operation, in an exemplary embodiment of the
25 invention. Optionally, printing apparatus elements include writing parameter conirolling
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
30 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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described herein is used, single pixel size dots are formed and transfer well, contradictory to
what sometimes happens when printing with the same ink with prior art charge director.
Another advantage that an ink as described herein may have over prior art CD is that it does
not deteriorate the photoconducting plate. The ink with the charge director material
described herein also has a very low background (about 20 pS/cm, compared to between 60
and 100 pS/cm achieved with some known charge directors). This results in meaningful
decrease in background ink development and improvement of sharpness of image contour,

The present invention has been described using non-limiting detailed descriptions of
embodiments thereof that are provided by way of example and are not intended to limit the
scope of the invention. It should be understood that features and/or steps described with
respect to ome embodiment may be used with other embodiments and that not all
embodiments of the invention have all of the features and/or steps described with respect to
one of the embodiments. Variations of embodiments described will occur to persons of the
art. Furthermore, the terms “comprise,” “include,” “have” and their conjugates, shall mean,
when used in the disclosure and/or claims, “including but not necessarily limited to.”

It is noted that some of the above described embodiments may describe the best
mode contemplated by the inventors and therefore may include structure, acts or details of
structures and acts that may not be essential to the invention and which are described as
examples. Structure and acts described herein are replaceable by equivalents, which perform
the same function, even if the structure or acts are different, as known in the art. Therefore,
the scope of the invention is limited only by the elements and limitations as used in the

claims.
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236.9 10An exenplary full protocol for obtaining such a charge
director is: prepare a mxture of 2% (ww) of toner particles in
| sopar-L, add the anount of BaTR2 solution followed by the anpbunt of
BBP sol ution. Incubate overnight at roomtenperature and neasure
conductivity values. A charge director material BaSO4@aTR2 was
i ntroduced as a charge director into 15 ink conprising 2% (w w) toner
particles dispersed in IS OPAR Tlrie I was prepared as described in
W97/ 01111 and US patent appli catd 11/ 068, 620, filed February
28, 2005, the disclosures of both are incorporated herein by
reference, except for _the use of arfﬁlharge ﬁij rector [S)Ie (ébge pJ_esent .
i nvent i onl- The® ichReqdiresieemategal, for rharging o liapidi gaers Bej garep| disrigg material
nodel s 50Qfhy38e0, and 3000. Sane procedure was also carried out wth
20 BaHPO4@BaTl1l1Z. ~Fi 9 5 shows the particle charge achieved with
char ge dir ect dRknapenspigtes @f pyimplafaltinod according to the invention with
di fferent am)gﬂ)gf ik SR forhiRg ShiRRcS 'B?ﬂg@ sEl_%&c&naJ?é %ﬁ't SHBE Gbnekd formula
- e

achi eved at 50-85% neutralization, and hi ghest charge i s obtained
when abouVAz5vsesgin Mis 2 pretal.aris thervalengerof M, epd A is an ion pEthe gerery fargulpi(y .

6, a schematic di agram: R§_I&9 ﬁﬁg@g@@%{@g}k relationship of a

plurality of elenents of” a printing apparatus 500, of the kind used
to produce priwlesingichgt R andRers arallgbegfiitane i nvention. The printing
apparatus 500 (é)"){‘kie%ﬁdinﬂcé]]%?&i{h}#s%bQQ-Ice.”eW) shown in Fig. 6 is purely
schematic to illustrate that the 1 nvention can be perfornmed on any
liquid 5 toner printer or copier. The toner of the invention can be
appl i ed t£ anyA% aSteeHi]recygplnlqueﬁaﬁ %Fc%?cﬁlq 1.‘0t Qe I,t &h&efgltﬂglscca#ﬁﬁc{eﬂg €t\mpﬁfng
one col or”'separ a ion as well as to printing apparatuses I C

t ransf er @potulnkis basparasitingretottate.an i nt er medi ate transfer nenber and
then transfer the group of separations to the final substrate
together. Furthernore, the exact node of devel opnent is not inportant
to the practi ceclofge diecionwentiabagconling tdelahdp meunth is anbstatiblly ¢ &fi anaacid
(layerw se). transfer oflhijlgh concentration toner or by

el ectrop B Rf é?rglblr?en “using any of the nultitude of nethods
known for bringing the toner into contact with a |atent inage.

Printing apparatuys 500. conprises conventional. components such.as .
phot or eceﬁt or & r?i@ﬁgﬁggﬁvgﬁrnﬁlgt%nélgcﬁ%\ﬁ % a((?}i‘c‘)1 oﬁ or ecapt or ﬁ’?‘ie%g%é’g Bd
bonded t aulfbsuacidatasnliaxclssimdaiit nahbpaddiilesh t he cylinder rotates and an

i mge transfer section 524 for transferring the devel oped inmage to a
substrate either directly or via an internedi ate transfer nenber,
charger 520 andclurdeadiftior Raterfall dechidlatiy tprotarinde svharedc sdid bingpld eabtds Bas@iror
526 for %cgti ng | atent i mages on photoreceptor 518, a devel oper
512 for 4pi ng the latent inages and optionally, a cleaning
station 522 are positioned around the perineter of photoreceptor 518.
20 A printing apparatus provided with the el enents described with
respect t@ Fi g\ méthod fousbdainingd mhetidrempdying ksancmampriessifmgingHasaend (ii) a

di rector eri.al.s descri bed rei.n cont.rqll er 2 .S, PprQvi i
e pri ni TR A s s eearap noe e PR RGP P fleE B, o
appar at usa &l nensishe geaeal fsamglatia from printing apparatus el enents,

process printing a r at , /or to control printing
apparatus operati oﬁf)&'g)gﬁo)gkgﬁ%ﬁﬁﬁ%@o%gﬂﬂtsnt of the 25 invention.
Opti onal | y, whérkitebdhbfRP pRT RE W %n elkgn@aips | ncl ude writing paraneter

controlling el ements, such as a devel oper 512 and/or a |aser 514.
Opt i onal | Y nieHied SPIRESHG appar at us i ncl udes reservoir tanks for

storing printifGdmdisd b ifosuctifalt AR oRie QPR OHRNY M’A, 56 being a meBll6lher
a printing machine was found to be cagﬁb e of printing as many as

50, 000 prthattse wetehyund pebping hayalaneg ohdi t i on of charge director
mat eri al or conmponent. For 30 conpari son, when sanme machine prints
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It is noted that sone of the above descri bed enbodi nents may descri be
t he best node contenplated by the inventors and therefore may include
structure, acts or details of structures and acts that may not be
essential to the invention and which are descri bed as exanpl es.
Structure and acts described herein are repl aceabl e by equival ents,
whi ch perform 20 the sanme function, even if the structure or acts are

different, n the rt Therefor scope of the invention
is limted onlg’?f’)%{g]llf BE & ?ﬁte‘)htﬁﬁaﬁafiﬂf‘?h‘h% s as used in the
claims. CLA Mg) dddmhCdwogbalt beeneitralips 80-88%. for charging a liquid

toner the charge director material conprising: (a) nanoparticles of a
sinple salt; (b) a first mcelle form ng substance, being

sul f osuccinatgetsal hecBididen® BN, Whefeltl ! s@odbase i @IRH Mo Miltfalize HERBEY,of
nis the valence of M and Ais an ion of the general formula (I) (r)

[ R1- 0- C( OR€#R CH( SODC( 0) - 0- R2], wherein each of |1l and R2°is an al kyl
group; and (c) a second m cel I e form ng substance. 2. A charge
director material according to claiml, wherein the second mcelle
formi ng c§npouhdethodiseeordingerolairmOplarthentamprising:A char ge di r ect or

mat eri al accor@ Bx%u ga@a l_%n& Vi ﬁﬁgﬁ%é RaeHNSh 3Md B Yank 'i)@l@orﬁlfmgaiﬂl kb

havi ng a gener harge director materi al accord i ng
to claim Wprkeenpthesmh@ommel | es of said sul fosuccinate salt enclosing
sai d nanoparticles. 5.A charge director nmaterial according to claim

1, wherein said sinple salt is BaSO4 or BaHPO4. 6. A nethod for

obt ai ni ng%a e erctlwld aconging wickdm @i furtherroparitingl es of a sinple salt

and (ii) a sul t I r e :
o a metal, n COTEHR Sl sb broblf AR Rl g B oo rortibE R Mic
formul a (le)tal(ld:cb [ R1- 0- C(0) CH2CH( SODC( 0) - 0- R2] , wherein each of R and
R2 is an al kyl group; the nmethod conpri sing: (a) providing a

sul fosucci nate salt of the general formula MA, M being a netal

ot her thamh0.t heA m}aﬂd avtadidg s clbigi Ggvitengn vaid enore asfd Ms at leds ona ditangwith a
strong amfg7 o,0btain an acid HA; and (c) adding a strong base as
to neutral agﬁrtg " 7. A nethod according to claim®6, wherein the
strong base is added to neutralize 50-80% of aci ds.

11. A method for obtaining a chemical material of the general formula MpX,@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 MpX, is electrically balanced, and A is a compound of the general
formula (I)
(D) [R4-O-C(O)CH2CH(SO5)C(0)-0-Rz],

wherein R and R; are alkyl groups,
the method comprising:

(a) providing a sulfosuccinate salt of the general formula M’A, wherein M’ is a metal
other than M and n’ the valence of M’;

(b) adding a strong acid, having at least one pK, smaller than 1, to obtain a first reaction
mixture containing a sulfonic acid of the general formula HA;

(c) working up the obtained reaction mixture to obtain substantially pure HA; and

24



8. A nmethod according to claim6, further conprising: (d)
evaporating solvents to obtain the material in solid form and
perform ng an aqueous wor kup on the solid obtained. 9. A nethod
according to claim6, further conprising: (d) filtering to
obtain solid product, and perform ng an aqueous workup on the solid
obt ai ned. 10. A nethod according to claim®6, wherein said strong acid

has at |east one proton with a plc snall than}ihlll.A nmet hod for , .
obtai ning a chdéhiWdmenapedetgmipgd @weurge?fgﬁ%fp Mol 3 WiSXeTEIMmReF ©oh 23 lonic
reaction QhpstaEd as WSHt8h A sMoh§ réactit @lxturcditaifing @ théfical mdtérial BEthe general
val ence of M and p and q are coefficients that ensures that MXci is
el ect ri caftpubidfigié@A.and A is a conpound of the general formula (1)
(I') [RI-O-C(0) CH2CH(S03-)C(0)-0-R2l, wherein R and R2 are al kyl
groups, the nethod conpri sing: (a) providing a sul fosuccinate
salt of tHa geAensihod aseerding tavklaim 1 hamdiersimthiyprederermingdtamount ¢fdase 1p spphphat
and n' t hﬁlevtﬂalta%%(aq:[hPﬁlicM 'ateria:l_ is subgt%iaﬂ?‘ﬂ’eggf &idl J1RY &Q}afjfongai\é'(ﬁgwﬂérein
| east one plc, smaller than , to obtaln a first reaction mxture

cont ai ni ngneosheitf ofk cand Rads kfdragden, agd ikerdy ofeopiithena istyxdrogen, the otles)s an alkyl
wor ki ng UQK%BG obtained reaction m xture to obtain substantially pure
HA;, and " (d) adding a predetermnm ned anount of base MOH", in
the presence of an ionic substance, as to obtain a second reaction

m xture cont ai Qi g, a. cheni cal I f th [ f .
Vpxavan. oo A R SR b, Hhefly S pERRGR R (BT 8 bas is fom
pr edet er nBékddo &5f6 wilitn ohounarsquited ts olsthin tamattral bezondbteadtior dhixthen cal
material is substantially free of acids of the general forrmula (1),
wherein one or both of RlL and R2 is hydrogen, and if only one of them
i s hydroges, tAenethddekcdardingo ddikyill, gsoegmprisibg reabtimptchatingcacadridh ndgthtacon
clain111,hwﬁ§rﬁ¥n sai d predeterm ned anount of base is from30%to

85% of an AN P®Fequired to obtain a neutral second reaction

m xture. 14. A nethod according to claim 11, also conprising

ceor di ng To. chAMOLA=-<ifits Biiprp14 WO R A Bagaesed® pieflyl yp. sarom

am ne, bafsbpipd:adep Alamintintigoprédotitie BHN-HNGO gEpnXi de or nmi xture thereof.
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