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one of the followi ng nmethods: 1) Entol P-1020 is subjected to vacuum
distillation at 170C. The solid residue is allowed to equilibrate with air
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1.67 0.027% by weight. good . 0.09 EXAMPLE 2 20 Sodi um

I auryl benzepges il f Q@ ks ilddid R0&Ened N title material was purchased from Fl uka
sand useds, 'Mrﬁerﬂl-reaﬁrpmt, after being left to equi- librate with
air i sture. &hsam&;ngntaﬂsoamamﬁ%ﬂleﬂwammemwb&ma;w%mmua&k inflaging
const ant COplidhd.N06 g Shmeit Weéte MNBOGHAARAE b 1S0pErl ArAIAttHEES ad RIGHOESIn EXdiidle 1 to
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devel ope#s 3Gctpieeaptihg pefomvehgl tinvérvoskutbsimales was tdein o messits drshaweinirmdoliowingTable e d
with 9 part8 bywei.ghtof black imging-material. 100 g of the co-nelt were " :
m xed with 120 g of |soper G and at‘trlted as described 1n-Exanple 1 to giveé
an average particle size of about 1. 9uppdiee #i nal devel oper, after washing,
had a conductance of 5.5 pnho/cm at a concentratl on of 1%n.v.s. kn |sopar
G 1t wa¥ pl o

Substrate '8.A.D.  Transfer
' h ' efficiency % -

Gilbert Bond 1.33 72
Printers Stock . 1.64 ' 87
50
EXAMPLE 3
Sodium diamyl sulfosuccinate in toner
55 The title material is commercially available under the name Aerosol AY (Cyanamide). It was used without

further treatment, except for equilibration with the air humidity and successive washing with Isopar H to con-
stant conductance (about 1-2 pmhofem).



35 tocopi er and the performance on various substrates was tested. The
results are shown i'n the foll ow ng. ‘Table 2. TABLE 2 40 Substrate

S. A, D. Transfer ‘ef fi EPOEEFI74RIG | bert Bond
1.33 ' 72 Printers Stock : 1.64
87 50 EXANPIPBpBraBadéfumd&ae@& sul fosuccinate in toner 55 The title

material is comercially avail abl e under the nane Aerosol AY (Cyanam de).

It was used widdndatfsbdim diamyl sulfasatcimete Bnd e oerpef aliminiumgtearate wereicp-malted iwitind4 dads :
ai r humi di t \py weight sthiask knagipemiteriahin acrordanda with the roceduiegieecsbrd inExamele do\f8gof thece
(about, 152 [serimelt werp added tof120 gof isgpar H and 'B!eq:‘P'é éP‘H% peglesqgbediinfexapale & Themifledzoner
parts of sodiugabteinedyas wastied sgearml imepvita Isgpay @ '“"H’Pa"zﬁ '&h‘%i‘ﬁﬁ%‘i%?"&‘t“@’
ver e co- el t edMrebtpneddispergignavas, a‘ﬁﬂ—:’f‘gﬁf’e‘ﬁ\"pﬂ RISF g theppfformance
accor dance: Wiefef of yEoys,stetigied Theferulls ftp unmags "g of the 5 7 * ", -
co-nel t gre added to0:120 g of | sopar H and m IIe'd for 19 hours as . '
describeds n Exanple 1: The nilled torBABEEUE obt@i ned was washed several
times with Isopar and diluted with Isopar Gto a 1%n.v.s. content of
toner. The o Rl €d,di spersion aced 1nt vel.oper bath of a Savin 5
870 phot ocopi é‘% gﬁatfhe perforngaéégf'ested on C'gxr'?’gug substrat es. The =~ %"
results gre sunmarised on the following Tabl e 3EfSigtency
S.A.D ... .. Transfer. Eff|C|ency (99 Savin 2200 + ..
1.32 o4 rt Bond - - 1.0l .
6 3 20 EXANPI_SEV&“Zgz&BIT:l um | au %enzenesul fonate®tn fliter paper bag: The -
mat eri al obt.SidbergsBdnadcri bed IlnGE_lxarrpI e 1 was plé‘ged in a bag prepared
from fol &d Sat man MN fil ter paper, and the bag wa8 Imersed In a liquid
devgl pper and the conguctance of the Trquird devel'oper nmeas- ured. Fromtinme
to tinme the bag was renoved fromthe liquid devel oper which was centrifuged
to renove t pernatant and the resultant toner particles were _

redi sper§5ed JLRULE Ls nesul;—inmp“eﬁ‘ggf; 8l the filter paper bag containing
t he charge gﬁr@&-ﬁhﬂeﬁp@nﬁ&mﬁr%‘%—eg d and after several hours of
stirring the cgadigs |Bﬂté{r¥ Ws&@crfbkkﬂ keitdled WS Q&e@l?u‘%r &a%ﬁﬂéHFo&ddﬂﬂ&h&nMJ 0
elimnate efﬂfﬁé‘rﬁ&p%r.i wisInR&SealinH Guid Svai5E én@"the ndbdneddithb dbvIdBdr meas-
particles tktedFém iwn fh@BagQﬁQ&handhﬁmQﬁFlﬂM@&ﬁHS&rWlﬂ&h%céﬁ e d@FenVd0é Bo
=conpar ed sini tshpema&aﬁneiheaaumdﬂaﬁr geiticies Walelrédispbrogl ih PITRIGREIH. TherBaftef; the S papert.
35 [t waag écatainitg the akardeltiteotod Bdnpolrdwae reclistdlib®ankd iafierisévethbhoads @Peifring the conduc-
sur roundi ng tivityef the iquidaiavdrper was megspred lagkim B0\ alipnitatestfeasipla®l! i possibiel ppeneafionabibelt
4 prrho/ cm atchaageddener pagiclesthroughethe filter aperthé eonductanceMalgesbirivedwerelcovparad withtbdse e -
was obser vedfattidanticalrontinhbpoummersedioruesisdpatiin t he t oner -suspensi an and :
i ner sed® n. pufwssf 3t they conduqiance of the fiquid deyplaper sgqun 9é'nei'ﬁ reaghed a timpdogegendent

inegative pl & W‘t °PP@°‘§H@0’@°’%§¥&‘P%§;‘€% ‘i::lff}q;ﬁ W%@W&;@&AM"E 5.,
Wh th ed) s io in pure isopar -
auryl bgng re R S Helspsels Qﬁ%ﬁgﬂgmﬂaﬁﬁ Wft%%%@m Rt HSEYoRP R

3 sopar SOdI um di anyl ¢sul f osucci nate, (i.n |sopar H using a bag* made

from/45 at p!P ? % filter paper) simlar results as |n Exanpl e 4 wef e
obt ai ned. e above cases, a steady-state conduct ance was reached

-and signifi ' C ANy prtiRedufeJNSBAPIL 4 \Lé%lréme:th sodium laurylbenzenesulfonate (in Isopar H), calcium
dilsobutyl sulfosuccinate (in Isopar G) and sodium diamyl sulfosuccinate (in Isopar H using a bag made from
45 Whatman No. 2 filter paper), similar results as in Example 4 were obtained.
in all the above cases, a steady-state conductance was reached and significant charge transport followed
by negative plating were observed in the test cell. In the case of calcium diisobutyl sulfosuccinate a markedly
low conductance of 0.5-2 pmhofcm was measured (at toner concentration of 1% n.v.s. ), but this did not affect
the pronounced charge transport and the negative plating in the cell.

Claims

1. Aself-replenishing liquid developer system for an electrostatic imaging system comprising:
55 (a) an insulating non-polar carrier liquid;
(b) toner particles dispersed in said carrier liquid;
{c) atleast one charge director compound having a limited solubility in said carrier liquid and dissolved
therein at its saturation concentration; and



by negative plating were observed in the test cell. In the case of calcium

di i sobutyl sulfosuccinate a markedly | ow conductance of 0. 5- Hmmmmm
measured (at toner concentration ofp§%asyMey- ), but this did muum
pronounced charge transport and thé negative plating In the céll® 50 ™ ai’ns*
1. A self-repl en| sh| ng“elo uizg%devel oper system forsan el ectrostatic imaging

system co er’ (a) an insul ating non- polar carrier |iquid;
(b) toner p s .dl ers % carr lu Q o w)a it
cnar e cpgbilt ol Zig?; dancgaa: i dﬁ%:ﬁg E%?*
and di gsol aS&eEl o 1. THE I

174 B1 thus obtained was washed seve times with ls al'a rdﬁrﬂ@d' l&ﬂargjtfg%ﬁn JSVohtl &f to
parts of sodiHeBbidinedBidperSith kddPldedd id b SovalBbr BdliFofB 8hvin 870 prdtddspidd ddePeRstarc
Wer e CO- NMbsteiGn Whriols sifstides. TheFesulléRidinmafised intR&followdg Tabp 3Bt eri al ° '=:'-: -
accordance with the procedure described in Exanple 1. 100 g of the 5.

co- nel to-were added to 120 g of Isopag%?%gl%_ mll&d for 19 hours as
described in Exanple 1. The nilled t Us obtained was washed sever al
times withLlsopar and diluted with lsepar—Gto0-—a—1%RNrS—coht-ant of ,
toner. The su¥saiza@ di spersi onsvesnpl aced in tTwankefeat oper bath of a Saving

870 phot ocopi er and the performance tested on% Wb@&rat es. The

result® are summarised In the follow ng Table bstrate
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1.32 savin 2200 + ~ 84 fiskert Bond - 84 1.61

63 20 EXAVRLE | ci um | Qugyl benzenesul f on In filter paper bag.
The matgeri-a o{)btal nea S:s descr?bé in Example 1 3‘/&3: pI aced In a bag
prepared from . = =t A rersed In a
liquid developerand t he conductance of the I|qU|d developer meas- ured.
Fromti ne gxamMPLB® t he bag was renoved fromthe |iquid devel oper which was
centrifuged to renove the 30 supernat ant and the resultant toner particles
were rexdi Gabhaweuiylbemenesulfeapedn fitbr phhe@rtegf t er, the filter paper bag

contai ning the charge director conpound was re-installed and after several
hours of st i Fheimatpripliebtaipedagdescrihed in Expmplé 1 wheplaced)iniadaghsepeted from foldad WhetmenMi d
again. To fE‘P"l"ﬁP%&t‘@“E‘P‘PE@Q B‘"P@P‘h‘!‘é!iq“i"o“ 'MDF the a@ﬂmsq ohthe liguiddpyeloperae d

t oner par t“ﬁi’t em 'ﬂFB’d‘Qﬁt 9 Y39 rp "°“ ““\9‘ ‘t?é%“dﬂf oyp

wer e cg co:‘@] ng mﬁ‘ﬂ "F‘o‘g ﬁ? rs te' ' ’e‘”’"e"

| sopar H.' the li tﬁsero tﬁd ossub %per
sur roundi ﬁﬂo itt raxta

4 pnho/cmda;nige,ﬁ,ggﬂggm,&g : e sane con tance va ue- .

was obger vedi yhabink Bt n&t‘!@énc@%fmylﬁdldE&ﬂiﬁbérbﬁr&:@d?r@ﬁhs%bl&ﬂ%ﬁd nnnea.n&penaem
i mrer sed  iskha@étite mmabohk PR o8 BRdhbScohEbnBatioR 81 190034, 1TRE sdnfd! dondubiaNea Jalue-
negati ve [Wadbbdafethivhdn thedtag ¥aréMovda Homitidacher sudpdnsiotisidirhagsed Ipise isdparm. 40
EXAMPLE 5 Whigastemedis in & @etpratngbll shsasqriegatide psting witRedbe described iquel dsvgloper sys-
| auryl benzemesul fonate (in, Isopar H), calciumdiisobutyl sulfosuccjnate (in
| sopar 4G and sodi um di anyl. sul fosuccinate (in Isopar H using a bag made

from45 EXAMPRES No. 2 filter paper), simlar results-as ih Exanple 4 were
obtained. In all the above cases, a stead}: state conduct ance was reached-

and signi f _cWhen tEﬁP&?CQ@'??fEWGr‘t”aF t§pgatradifh sad é}ﬂqe()@"ﬁ"&"?tﬂg"W?@"’d’ﬂ@‘é‘t‘ved
in the le 's°8té‘P"ls"' c’rﬁ%<"§'a%°ér%ta"eamwéiﬁfm' F‘é’%’ﬁ‘t'yfe (8 fjopy & sy A Bpdsmage from

mar ke d hatman No. 2 filter paper), similar results as in Example 4 were obtained.

In all the above cases, a steady-state conductance was reached and significant charge transport followed
by negative plating were observed in the test cell. in the case of calcium diisobutyl sulfosuccinate a markedly
low conductance of 0.5-2 pmho/cm was measured (at toner concentration of 1% n.v.s.), but this did not affect
the pronounced charge transport and the negative plating in the cell.

i

4

Claims

1. Aself-replenishing liquid developer system for an electrostatic imaging system comprising:
55 {a) an insulating non-polar carrier liquid;
(b) toner particles dispersed in said carrier liquid;
(c) atleast one charge director compound having a limited solubility in said carrier liquid and dissolved
therein at its saturation concentration; and



| ow conduct ance of 0.5-2 prmo/cm was neasured (at toner concentratlon 1%
n.v.s.), but this did not affect the pronounced charge transp M‘Igmﬂﬂlnﬂ“‘““‘“l
negative plating in the cell. 50 C #Post62174B81sel f - r epl eni shin s %
devel oper systemfor an electrostatic inaging system conprising 5

(a) an insul ati ng eRdeBs d?Sdiddt iead bihd cRkrge dirddiérdomdolind chRFBEd iIP@Edid HabSand baiRh Sl

In said carrier ubmﬂwgﬁtactmasamca},ﬁ.aﬁa.d one charge director conpound having a
limted solubility in said carrier.liquid and dissolved therein at its

sat urati on @onéd ligviddgyelopersysieraiacgording tEFlaity 14¢erein Fald g3gess dfjchargedirgctorgpmpnyindis edm-

| east_one chargéeﬁihﬁéépmfpeféiﬂfﬁeund corrpri sed in a soI i d phase and being In
equi - I|br|gm pntatlovme‘jth said &)I hq! | cgo er. . :
syst em accordi g;l r?mom ‘%“ dm‘a% ém‘f:"%ﬁé& ég" rg@ Erlnd
is com 5 hqmdmr '1 Yidn f e vsp per
system accayf di ereJ n sa| excess 0 charge d| rector ‘conpound
is in a fnal yAdqumpsmd'ssaém abcbraingTto arah 3, anmraws.&dner@aaag:mede&mwshée& ofa
contact w t-h apdoupeiameabl e to said carrier liquid t hroughout at least a:
portion of the walls of the container.- 4. A liquid devel oper system
‘according té& cﬁﬁﬂumdsvelqnﬁréwe?rna@awasesﬁm Wharein spidpofgugynateriatis tilker papiel; sheet s
:.\(/)\Le?‘ef)ﬁr %;IS r’r&kp %evelo :thn hﬁr :1\ evfof%ﬁﬁ%ce%xqum%&%%%rsgl Q%rledetv |sabéar;14iied
-system accord| ng to any 0 lﬁe prece ing clalns V\%erel n-said carri erI i qui-d-
is a branched ahquidueddidppisabtirt adtyding BARPE theQrecedingiclalimswherdh saitl 6dirler liquid is an iso-
hydr ocar bons..  garaffinié hydiscaibori@raction paving 8 yéitingmange avorehisa®. t o any of the

precedi ng cl di ns wherein said carrier liquid is an iSo- paraffinic

hydgocar bon 85 r Aliquidgevelopss pypipmacensiingitangy of s grecedipe aims ‘E'PF‘*I" saig chagge disector 'E?mpﬂmd
developer syst BECERIBINN-t o any of the preceding claims wherein said
charge diregto

yot om accord: AMETORR: o QdinDle ol & ek Ll e bt Hidind € Y loAREL,.
met al so%p.. 16, 5Aliqlkd developeérysteth ad@vdig®20Y of thg HleCting ARAE WhieRelh shif cliifyé didctor Eufpound
precedi ng cl ai weapabie bidinpartirgiechegdtios chargeliortiaasrer paetichpauspeidddsn thapahéraqtmt

i nparting a negative charge to the toner particles suspended in the carrier
liquid 11.%A \‘ u#a'elsevérse%ﬁc Ane! e Paradige eimaipreaysald phiarggdisReianpoound
«l ai ms wher ei ni®S3FYn BHribEnze r conpound Is cal ci um

| aury| benzeqssxtqmqa;ee orabsohfac dagﬁyagofm@ga%eg@gaémma 0 lodocPochBbund

the precedi ng glsdiidia ggn%,gsma orconpound 1's sodi um
| auryl benzenesul fonate: 13 Aliquird devel oper system according to any of the

precedi ng chai Atuididevelper systenchcadndingdreanylef the piecsding cpmswibreBtsaid chargeidiectop cimpoand
di anyl sesl fosuasebdmtdiamylﬂufosﬁmmteect rostatic imaging process.conprising the

steps of: %formn -a latent electrostatic |mage on a.surface; (b).

appl yi ng to'I a E’ %q ProFese Sem ““EH‘FER oner par t | cI es froma | | qU| d
devel-oper syste ectmsm'c'

. P ys! n ?e cal ar, ;S!FF l??,np vegger systltem aocord—
forma toner i § l%ns g\ e& eons%'dsur?' Je:"

t oner, i nffge to ac)slg ,ng process corrprl sing-

the steps of: (a)- e ectrostatlca y c argl ng a phot oconductlve surface; 45
(b) exposi ngs.san eleqibsthtiztnayihd procass campitbignBe dtépsan opti cal image thereby
form ng a | at ent(a)eleetedstaticaily ctiatgihg ia pEuireorainctisasuefag@hot oconduct i ve surf ace:

{b) exposing said photoconductive surface to an optical image thereby forming a latent electro static

“© image on said photoconductive surface:;
(c) applying to said photoconductive surface electrically charged toner particles from a liquid developer
system according to any of claims 1-13 to form a toner image on said photoconductive surface; and
(d) transferring the resulting toner image to a copy sheet substrate.

50

16. Amethod for developing a latent electrostatic image in a liquid-develaped electrostatic imaging process,
which comprises the use of a liquid developer system according to any of claims 1-13.

17. Aliquid-developed electrocopying or electroprinting apparatus comprising a self replenishing liquid de-

veloping system according to any of claims 1-13.
55 .
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(c) applying to said photoconductive surface electrically c
particles froma Iiquid devel oper systemaccording to any o ﬂmﬂ(nw"mmm ‘m
forma toner inmage on said photocond@®py&4RIr f ace; and (d) tranmsferrsng
the resulting toner image to a copy sheet substrate. 16. A nethod for

devel opi ng Patentsmeprachectrostatic inmage in a |iquid-devel oped el ectrostatic

| magi ng process, which conprises the use of a |liquid devel oper system .
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el ectropri nti ngerdppafwelsts conprising a self replenishing liquid de-

vel dp.irng ssyst em (a)irerisdliersyde, oictd pglare Trégdritiissigkell- 13. 55 7 EP 0 462174 B1 .
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(b) Aufbringen von elektrisch geladenen Tonerpartikeln aus einem Flissigentwicklersystem nach ei-
50 nem der vorangehenden Anspriiche auf die Oberflache, um ein Tonerbild auf der Oberflache auszu-

bilden; und

(c) Ubertragen des erhaltenen Tonerbildes auf ein Substrat.

15, Elektrostatisches Abbildungsverfahren, welches die folgenden Schritte aufweist:
(a) elektrostatisches Aufladen einer lichtleitfahigen Oberfl&che;
(b) Belichten der lichtleitfihigen Oberflache mit einem optischen Bild, wodurch ein latentes elektro-
statisches Bild auf der lichtleitfahigen Oberflache ausgebildet wird;
(c) Aufbringen von elektrisch geladenen Tonerpartikeln aus einem Fliissigentwicklersystem nach ei-
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.(¢c)” Obertragen des erhaltenen Tonerbildes auf ein Substrat. 15.
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