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PCT/ US99/ 05141 SI NGLE PART COLOR PHOTOGRAPHI C
PROCESSI NG SLURRY

Fiel d of t MO I%$64tion This invention rel BEEYSPPSHI
honogeneous, single part, slurry-formcolor 5 phot ogr aphi c

devel oper conposition for use in color photographic processing, a
process for devel oping col or photographic positive emulsions with the

slurry-form ‘devel oper, and a process for naking the slurry.
Background of the I nverti¥k: PART COLO PHOTQGRAFIHGR SNG col or
silver halide positive emlsions are gengrgRRy 10 processed t hr ough

the steps of col or devel opnent, desilvering, washing, and

stabilization, which usually uses the follow ng processing solutions: color
devel oper, bl eachi ng sol ution, bleach-fixer, fixer, wash water, and
stabilizing Field of theyInyeption These processi ng sol uti ons are either
prepared fromsolid enm cal.s concent rat és,

di | uted, single part %We?‘bdw&a‘%*&f’&tl}"mm OPg’Lﬁ“(’ﬁlig Qﬁ%ﬂ(‘fgﬁf r at es
however, kack c @@pr hiﬁ,ﬂ@

and st orasge gﬂi’iﬁﬁ%ﬁ- ]:fc]? %er gllm st adglﬂ{olhggr %{egg%g%tp%togﬁm al Eél:sﬁﬁg he case
of a qxraglsefq:aietrelopxhg rcolbe phbtopeaphic pokitive emalsicms \mth:ﬂm sherey-fdrie
requi renent of npact ness, ~and_ i nproved stability, and may take
the formof a p&%@PPeftéB‘féProcﬁfs fOImak‘ngtheﬁlP&'ﬂul e. Powders,- however,
frequently suffer from problens of dusting and 20 caki ng. Al though
tabl eti ng and granul ati on have been proposed to elinmnate these

probl ens, these Bj teBhtigh suffer from | oss of ease of dissolution

due to t abl et or anul e hardness resulting fromthe tableting
and granul ation procd&posed p otographlqjg@pn silyer hdideghosittvagmudgionscarp genarells and

stabilit solid chem.c Is re er.sone to handl e, and
of ten relflire a PESH ?&@5 deyelonminuvente. washiHg: g, P
part solid col Orsta%ﬂ%heﬂ%ﬁicﬁ ﬁ&l&h‘n&‘i‘xs lovaHégfocE?sYr?gf sctitfoig! @diben or
coating processi ng or Speci |zed red packaging to isolate

reactive mat eri aleseloperh blaching solution, b&akh-lfmcelarfdcep, wishnyiten edd atabilzing

derivatives in order tq retain sfabi whi ch adds to th
product’ s conpl &gl Wnaﬁale%grpcessxlng solutxogs are either preparst fram solig %bﬁmica?s

Furthernore, singly Ifi-ph p‘&?tr 15 c?l:éxf?:eﬁ@it&! of Qifted Pihele pﬁﬂ%&{y OARE lsBturiBi. ! Licuf €7

granul ation or coa ocess ng or speci al ayered packaging to
i sol ate fgactiv eoncentrates Maivevdra l&ks:bmbac&ﬁesﬁJ mey leak lddnpg phasporation) iemdling,

derivatives in order to retain stability

and storage; and may suffer from stability problems, especially in the case of a
single part color developer. Solid chemicals can meet the requirement of
compactness, and improved stability, and may take the form of a powder, tablet, or
granmule. Powders, however, frequently suffer from problems of dusting and

20 caking. Although tableting and granulation have been proposed to eliminate these
problems, these products frequently suffer from loss of ease of dissolution due to
tablet or granule hardness resuiting from the tableting and granulation process.
Despite the advantage of compactness and stability, solid chemicals are often
cumbersome to handle, and often require a lengthy dissolution step. Furthermore,

25 single part solid color developers require special multi-layer granulation or coating
processing or specialized layered packaging to isolate reactive materials such as

alkali and p-phenylenediamine derivatives in order to retain stability which adds to

the product’s complexity and cost.
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whi ch adds to the product's conplexity and cost. 5 Vari ous
liquid, slurry, and paste-formsingle and nultiple part photographic *»

processi ngyeMaeesi ti ons have al so been proposed. For exanppErprudoRisiyichm dt

in DE 3106775 discloses a single part |iquid devel oper concentrate
for color negative film conprising ethylene or higher glycols and a
p- phenyl enedi am ne derivative packaged in a seal ed container to

maintain its stability. JP 234389/1996 di scloses a single part liquid 10
devel oper concentrate for col or enul sions containing diethylene glycol. The

ltquid.: . concentrates of Kleinschm dt and JP 234389/1996 however
suf f er digsohitionestapo niyrthegmore, single partsslid crlor developers wsuire speaiglimulticlayer i ng
an air-tight, sealed container; and the need to use a significantly

| ar ger -gtahiliRorDér ¢dafibg ProeeRaRdr spbdializad rpaSleigingOtodisflatRadtivel urry.to
make the same anmount working tank col or devel'oper or devel oper repl enisher

solutigf., . . i 1Jon, et. al.. i.n World Patent plication. No.
WO 81 0Byamly such ssalkallsod B-ohEenSiamlc dorilan nordt T et iRY o
concentrate conprising a discontinuous sol.id phase distributed in a
cont i nukish laldqutocthe peasiuct’s ¢amplexitycandieaste conprising fine solid particles
interlaced in the formof a stable three-dinensional reticulated structure

i nparting  various IR3RRshirAY, And Pagiobdieh sifflel add Bultipi b4t phegrapAR! ai ni ng
benzyl al coho"lm%ur?d riet ﬁgtnol a?m’ ne and!ﬁgloa ubei ng p?ese%‘é In an anount

Iler_than th t tof | utiop, of the, . i d
hase, TORCoamEAPEPEEOR A AP oort PARBBI " FEerible Bl B RE e, o

di sadvant age of - 2-
Di | | on'3067%% Hisclosks acimgls pait diquidolewelopericondentrate foneglax ntgative tiitmof t he
requi red benzyl al cohol with presently avail able col or print

ST L i n o her SRR Bl P B 105
sealed container to maintain its stability. JP 234389/1996 discloses a single part liquid

10 developer concentrate for color emulsions containing diethylené glycol. The liguid
concentrates of Kleinschmidt and JP 234389/1996 however suffer from the combined
drawbacks of lack of stability requiring an air-tight, sealed container; and the need to use a
significantly larger volume of liquid concentrate in comparison to a compact shurry to
make the same amount working tank color developer or developer replenisher solution.

5 Dillon, et. al. in World Patent Application No. WO 8102934 discloses a
homogeneous photographic processing concentrate comprising a discontinuous solid phase
distributed in a continuous liquid phase, the solid phase comprising fine solid particles
interlaced in the fonﬁ of a stable three-dimensional reticulated structure imparting
shear-rate thinning, and the liquid phase containing benzyl alcohol and triethanolamine and

0 being present in an amount smaller than the necessary amount to form a solution of the .

solid phase, but sufficient to impart flowability to the product. However a disadvantage of



processing col or photographic materials in the formof a viscous paste

havi ng a viscosity 5 bet ween 300 and 2000 c.p.s. which serves to

repl ace‘the _respective |liquid processing sol utions. Conventi ona
processi ng " @ #08nts are conbined with thickening agents wRCERIS99/05141

I ncl ude pol ysacchari des, polyvinyl pyrrolidone, polyvinyl alcohol, and

ot her water sol uble polymers. Henn in U S. Patent No. 2,735,774

di scl oses a fixer concentrate having fixer conponent s suspended in

a water-sol uble colloidal gel of alginate. Henn in U S. Patent No. 10
2,784,086 discloses a single part black and white devel oper concentrate
conpri si n@illon's disclosed composition fotrgvirds) thenincempatitililitylof|therequigehbenzyh a

concentration of 0.5 to 10%in water and suspended as a
concent ratafcoﬂafkﬂg eln 5{, B cist prdd ground sel ected fromalginic
acid, alginic ac aﬁfétﬂjp aI gl nr% acl esters Doesborgh in EP Pat ent

bhot ogr aphi ¢ d&@a@@eﬁﬁm?f’ oo 3070 Bl a i anclengh sabestcion for

cont ai ni ng hydroqui none and either a water-sol uble polymer or an organic

wat er processifig £olob lphotogtaphitt materilils ds tied foyhefa vidcpawpasterhaving a viscosity
pol yvi nyl pyrrolidone as a crystal growth I nhi bitor, Opl aden, Henn,

and esmﬁ?%eﬂ%@ﬁ%n%@?ﬁ‘éﬁ%%ﬁﬁh%ﬁe@ OSI'E}MCE thesﬂeg# gYeoﬂtfrﬁd processing Ol OF

devel oper nogenous s y conce

Hashimoto et. al., in European Patent Application EP 800111 discloses a | ow
20 Vi §ele§pp§f Copvensional Rrocsssipgiagradicnts agt enmbined with (ekeping: aggnts pyhieh
devel oper contai ni ng between 0.1 to 10 % of a water soluble

pol yrmer afbhixds pﬂ?ﬁc&&rﬁi&s 28y vimytagyatolideae,chodyvinyl alcohol, and other water soluble

- 3- t he merght of the solid |ngred|ents S reported

}:B?t hte?(rar'oﬁe&%%s hisﬁo%(f) s# urry cont arﬁﬁf‘ dlfs'ldosl?g.fa]t ?g‘?{co @dtr?@f\fzﬁé %(gr

sufficient to solubilize p-phenyl enedi ani ne free base in a high water
cont ent nEeROPRAReMEsyspended in a watkrreluble galleide) et of dgnatsi Heen il $Patent Nopr
greater on dilution and dissolution of the

10 2,784,086 discloses a single part black and white developer concentrate comprising fine

powdery hydroquinone and alkaline agents in a concentration of 0.5 to _10% in water and
suspended as a concentrate paste in a colloidal gel of a compound selected from alginic -
acid, alginic acid salts, and alginic acid esters. Doesborgh in EP Patent Application
2%372 discloses a two part black and white photographic developer concentrate in the form
15 of a paste containing hydroquinone and either a water-soluble polymer or an organic water
miscible solvent such as ethylene glycol or polyvinylpyrrolidone as a crystal growth
inhibitor, Opladen; Henn, and Doesborgh do not however disclose a stable, single part
color developer in the form of a homogenous shurry concentrate.
Hashimoto et. al., in European Patent Application EP 800111 discloses a low
20 t/iscosity, pourable slurry-form, single-part, color photographic developer containing

between 0.1 to 10 % of a water soluble polymer and between 50 to 200 % water based on



5 slurry. A het erogenous single part col or devel oper
concentrate is available from Trebl a Chem cal Conpany, -as &

di scussed W 9%46641| S&T s Tenth International Synposium on pCTAUS99/05141

Phot of i ni shi ng Technol ogy (February, 1998; New Ol eans, LA). This product

S conprised of three distinct |layers or phases: an aqueous | ower
phase containing inorganic 10 salts, an upper phase containing the
p- phenyl enedi am ne devel opi ng agent dissolved in an organic

sol vent, and a niddl e phase consisting of an optical brightening agent

or oduct Seeiet o i A HERAICR,  H3: LPURER wat BRIE i USly REGEEERANANC

process may declipe due to an uneven dosage of col or .. devel oper
i ngr edi BadHy dispersibje. Fusthermeors, Sfashimote’s shuamyrcontainschigh apantities of adkai or i f
any residue 15 is allowed to remain in the container upon dispensing

and m x suficiehetonotubilide. p-phenylenediamirBuftesbase ¢ a hith wité£ béntemt medium and to

In accordance with the invention, a stable, honbgenous, slurry-form

si ngl e-pag. : [ - Ok 14 " y') d.s provided
whi ch igﬁgé3&131’%0?6&:%@2’%“%%&?%&?%6% W@n@hﬁoﬁgﬁét‘ﬁgsgyﬁa O;c ®ss col or
print devel oper -worki ng tank sol ution or devel oper repl eni sher -
soPut | oﬂuﬁﬁon dilution and dissolution. As used herein, the inventive
slurry is -4-

defined as aAfﬁumgéi@ﬁysmghW@edd%bpsr Echoemtdté RavAilahIE G MeRies sol i d
phase distributed in a continuous |iquid phase, the solid phase

o1 osent ChAmisal Gl aRBiphBe R ABIRA T, Tenh Ipbiiignfl, S iReEf o8 "

true solution of the solid phase, but sufficient_to inpart flowability to
t he s| uPhgtofinishing Technology (February, 1998; New Orleans, LA). This product is ~

comprised of three distinct layers or phases: an aqueous lower phase containing inorganic

10 salts, an upper phase containing the p-phenylenediamine developing agent dissolved in an
organic solvent, and a middle phase consisting of an optical brightening agent suspended .
between the two layers. However, such heterogenous products are disadvantageous since
the quality of the development process may decline due to an uneven dosage of color

developer ingredients if only a portion of the container’s contents are used or if any residue

15 is allowed to remain in the container upon dispensing and mixing the product.
Summary of the Invention

In accordance with the invention, a stable, homogenous, slurry-form, single-part
color photographic composition (“slurry”) is provided which is used to form either a
20 working strength rapid access color print developer working tank solution or developer

replenisher solution upon dilution and dissolution. As used herein, the inventive slurry is




5 I mportantly, the inventive slurry has sufficient stability to remain
fl owabl e by not hardeni ng or caking with tine, and to remain
honbgeneous by avoi di ng p- phenyl enedi am ne oxi dati on and free base
preci pitatiWe9IME@hability in this context is defined as t hePEBIUSPYY5ifbr
the slurry to be decanted or punped fromits container. The term
honogeneous- slurry is defined as a uni f orm appeari ng product which
wi t hst ands phase separation for a mninmum of 24 hours at 10 20-25 C
after preparation, and which can be easily redi spersed and made honpbgeneous
W th mld agitation if settling |later occurs. The

art’ has ; ' : af di lution
fo o dmh gﬂfﬁgﬁ% R A %*?‘%b‘ﬁﬁ%?&‘% SO e

p- phenyk .ne derlvat ve. tends econe nore Qr |ess
convert éﬁstpg 157 GORTIARS {ITRd RIBSC. B sqlid,phage mmﬁeeﬁolé%emﬁlqsa and

al kal i ne condi t lons. The inventive slurry avoids such precipitation

pr obl ensghe liquid phase being preséntdh anranfonat smallep thanhthe peécessany ainouanto foim £ the
reduced water content, under about 50 % w w, which serves to
enhance r W Mﬁ?ﬂ

deconpogﬂtéfsg?i&db%r%fctlﬁe ﬁl%&[flﬁ@e S‘S‘ﬁg{slteﬂc?eﬁf)a %ﬁﬁov%ﬂ ttﬁerggﬁ\?é{]t ed
reactions are avoj ded featuyres of the present i nyention

i nA ude éta@ﬂx;éh%mema\fﬁ ﬂuw%mfﬁ%at st%ﬁ%a%fm flowgble byesnas hagdening
handl i ng, and hi gher user productivity resulting fromthe use of the slurry
conposi toreaking vithetinag) And tdremdie Aomogeneots Emoidiﬂgép-tpheﬂylﬁieﬂuﬁﬁi&laldiﬁﬁtlbﬁ
providing a slurry conposi tion conpri sing:

conpoundf $Rk Ba&! WrEcdpition F15QABiRY A 95 Q5N 3s 8dfined as theability for the slmgl )

to be decanted or pumped from. its container. The term homogeneous slurry is defined as a

_uniform appearing product which withstands phase separation for a minimum of 24 hours at

P
<

20-25° C after preparation, and which can be easily redispersed and made homogeneous with
mild agitatioﬁ if settling later occurs,

The art has desired a slurry which provides a pH of under 12.0 after dilution to
working or replenisher strength. Unfortunately, the p-phenylenediamine derivative tends to
become more or less converted to insoluble derivatives which precipitate under such mild
5 alkaline conditions. The inventive slurry avoids such precipitation problems.

Another feature of the present invention is the reduced water content, under about
50 % w/w, which serves to enhance the slurry’s storage stability, whereby color developer
decomposition, precipitation, phase separatioﬁ, and other unwanted reactions are avoided.
Other features of the present invention include effective and rapid dissolution, compactness,

0 ease of handling, and higher user productivity resulting from the use of the slurry



[err] where X is selected fromthe group consisting
of -OR[err], Hand nethyl; Rerr] is 10 sel ected fromthe group
consisting of H, acyl, allcyl, alkenyl, aryl, and heteroaromatic,’

whi ch is eiwbaes/desasubstituted or substituted; R err] and R @Orjusggdside t he

sanme or different and are selected fromthe group consisting of H,
al kyl, al kenyl, aryl, and heteroaromatic, which is ei t her
unsubstituted or substituted; Rerr] is selected fromthe group consisting
of H, al koxyl, al kyl, aryl, arylal koxyl, aryl oxycarbonyl, and

al koxycarbonyl, which is either unsubstituted 15 or substituted nis
an |nteger Q t am ne
derivati Vi u{ OSIEO% T’hg’sb atl o?tﬁeg %‘t&‘i}'ﬁ >9f 835\}81'%188}‘ aﬁeat}f‘ﬂ%‘*%ab%%@ }gﬂy wo
phase blend containing a di scontinuous solid phase distributed in a
si ngl e |-icgmpgsitionsempEising: sol i d phase conpri sing fine solid

particles, and said liquid phase being present in an anmount snaller than

the 20 necg%ﬁﬁﬁuﬁd@pﬁseﬁ@dbyﬁmﬁ)mmp@lﬂm @y of the solid:phase, but

sufficient to inpart flowability to the slurry devel oper; and

- 6- the slurry devel oper contai-ning water .in a
concentration of |ess than about 50 % (ww) .

Compounds according to formula (1) (also referred to as Conpound |) are
charfcterized By their ability to do the follow ng: 5 : 1)
prevent formation of insoluble p- phenyl ened| am ne derivatives,

2) display substantial mscibili t a tenperature range of 20
to 25 C as evi denced b dcle r solutlon free from
turbidity, @C CH—

wherc;. X is selected from the group consisting of -OR;, H and methyl; R, is
10 selected from the group consisting of H, acyl, alkyl, alkenyl, aryl, and heteroaromatic,
which is either unsubstituted or substituted; R, and R, can be the same or differtznt and are
selected from the group consisting of H, alkyl, alkenyl, aryl, and heteroaromatic, which is
either unsubstituted or substituted; R, is selected t'rom the group consisting of H, alkoxyl,
alkyl, aryl, arylalkoxyl, aryloxycarbonyl, and alkoxycarbonyl, which is either unsubstituted
15 or substituted; n is an integer from 1 to 5; mis O or I;
a p-phenylenediamine derivative;
the slurry developer having a homogeneotts two phase blend containing a
discontinuous solid phase distributed in a single liquid phase, said solid phase comprising
fine solid particles, and said liquid phase being present in an amount smaller than the
20 necessary amount to form a true solution of the solid phase, but sufficient to impart e

flowability to the shurry developer; and



3) prevent the slurry devel oper from hardening or caking appreciably with

tinme m?ich woul d substantially dimnish slurry flowability i.e.
prevenf deggl kan or make punping 10 i mpractical; - 4)
prevent the s%ﬂ%&@‘developer from show ng noti ceabl e p-pheh??gﬁgﬁwgﬁpne
derivative oxidation, and deconposition, 5) prevent

del et eri ous phot ographi c enul si on swelling, 6) show
relatively little if any volatility under normal processing conditions, and
15 7) forma stable slurry-formsingle-part col or devel oper
when used in a concentration range of 0.1 to 80 % preferably 5.0

to 70 % and teskry ddveloplt sonfaifing evaled.if) a Yofickhtration of less the BBARTIS0ES
expressed as ww) when blended with conventional solid col or photographic
devel op%/&?nst ituents according to conditions described in the exanpl es
bel ow. ) The concentration of Compound | in this range
ensures the formation of a stable 20 slurry, wth which photographic
mat erial can (S@mg@%mdﬁﬁm@pgwfm&ae&@&org‘@wdttmﬁcompouadl)are (W w) of
Conpound | doesn't allow conplete stabilization of the p-phenyl enedi am ne

devel opeshatadteried by Whidiy abilifyao @esheuipwisan 80 % (W w) of Conpound | all ows
for a very -7-

0141 1 e QAR P D TBARE R, Uo7 o e 1o

packagl ng costSs. Preferably the slurry devel oper has the
fol | owi ng chadatispiay sbstantial miscibility with water|at a sempegatues range phid0yo 2625 asii ne
derivative, preferably 4-am no-3-nmethyl-N- ethyl- 5 N ((beta)-

(met han%%ideh@éuaﬁyftﬁhﬁ@xhﬂe@mdmﬁvﬁ Weeﬁfro%ﬁhﬁbiﬁﬂfr eof in a concentration
range of about to mol es/| in the case of a working tank

epl ont sher ADEEVEHY “ﬁadﬁ%}%ﬁr@mbﬁang%% P Roly Wi ine e

would substantially diminish slurry flowability i.e. prevent decantation or make pumping

10 impractical;
4) prevent the shurry developer from showing noticeable p-phenylenediamine
derivative oxidation, and decomposition,
5) prevent deleterious photographic emulsion swelling,
6) show relatively little if any volatility under normal processing conditions, and
15 ) form a stable slurry-form single-part color developer when used in a concentration
range of 0.1 to 80 %, preferably 5.0 to 70 %, and more ﬁreferably 5.0t050.0 % (all
percentages expressed as w/w) when blended with conventional solid color photographic
developer constituents according to conditions described in the examples below.
The concentration of Compound I in this range ensures the formation of a stable
20 slurry, with which photographic material can be satisfactorily processed. Less than 0.1 %
(w/w) of Compound I doesn’t allow complete stabilization of the p-phenylenediamine
developer in the slurry, whereas more than 80 % (w/w) of Compound [ allows for a very

{

-



water by a volune factor of 4 to 16; a hydr oxyl am ne
preservative in a concentration range of about 2 to 10 g/l in the O

case of a working tank developer or 3.0 to 12.0 g/l in the case of a

devel oper weploaséssher after diluting and di ssol vi npcIaises/esdrry in
water by a volune factor of 4 to 16; and the slurry provides
a pHrange of 9.1 to 10.4 in the case of a working tank devel oper
or 10.0 to 12.0 in the case of a devel oper replenisher after diluting and
di ssol vi ng said slurry in water by a volune factor of 4 to 16. 5
The nol ecul ar wei ght of Conpound | is under 1000, preferably under 500.

Addi ti ogal |l v, sui t,abl.e,optionalk | ts fQr th | ~ of
RLerr] St Yy ilch 8 1R e Bfcal 5 BBl Santlse P pThon T o VAR GBS

car boxy,  al koxy, acyl, al koxycarbonyl, epoxy, am no, i m no, am do,
i ni do, ~ebdompactsizee Aid Aeduced shippingiandipaekaging dostsat e, sul finate, sul foni um
sul fide, thiol, thiocarboxy, thiocarbonyl, phosphate, phosphonate,

phosphi nat e, Pafigablj the shury develéper b ehesfollowingcehataatepistigat er in a :
concentration of |ess than about 50% w w. Preferred exanpl es of

Compound | igcl th . |, . diekhyl -tk lhen | ycol,
s fiohafis ' eFPEnciighille detviTbY mEecsSly/ inind pRBOT OB L0
glgcol nonophenyl ether, and_diethyl ene Q§>El‘ycol monoet hyl et her.
Modt prBf(fhatade (methanssuifonamidojethylanilinger airalt tpreshdn gicorcentration range of
Optionally other organic solvents which are conpatible w th photographic
devel opiBt 6.5%96.0 mmoles/Vdh Sie £is6 Of Al vworkipctanilo Bewidpet 6r 1@ WS7.Mi tion of

A

Compound | may be added to the slurry 5 devel oper to aid in formng a
honbogengus, sl.urry by age el di pg. .the soli . . therein
wni 1o RIS e ol B ERARITe) retiERENY Ao aniihe B ol wid s "'
sol vent"). However, the devel oper nmust contain a mninm of 0.1%

(w w) owatenhpaewethme factor of 4 to 16;
a hydroxylamine preservative in a concentration range of about 2 to 10 g/l in the
0 case of a working tank developer or 3.0 to 12.0 g/l in the case of a developer replenisher
after dituting and dissolving said slurry in water by a volume factor of 4 to 16;
and the slurry provides a pH range of 9.1 to 10.4 in the case of a working tank
developer or 10.0 to 12.0 in the case of a developer replenisher after diluting and dissolving
said sharry in water by a volume factor of 4 to 16.

The molecular weight of Compound I is under 1000, preferably under 500.

W

Additionally suitable optional substituents for the defined members of R, , R, ,R; , and R,
include the following: hydroxy, carboxy, alkoxy, acyl, .alkoxycarbonyl, epoxy, amino,
imino, amido, imido, oxime, ammonium, nitro, nitrilo, sulfonate, sulfinate, sulfonium,
sulfide, thiol, thiocarboxy, thiocarbonyl, phosphate, phosphonate, phosphinate, and the |

) | like. The slurry contains water in a concentration of Iesé than #bout 50% wiw. Pi'éferre:d

examples of Compound I include ethylene glycol, diethylene glycol, triethylene glycol,



Phot ogr aphi ¢ conpatibility here nmeans providing acceptable sensitonetric
per formance and avoi di ng excessive enul sion swelling. 0

As indic the slurry is used after being diIuted¥ | ved in
wat er a6"%(199;’;}‘?‘§‘|ng a dilution factor of about 4°to 16 to orn1a mgﬁklng
tank col or devel opment sol ution, or a devel oper replenisher. The
repl eni sher is normally continually added to the working tank in

t he phot ographi c processor to nmintain devel oper effectiveness as the

devel oper sol ution evaporates becones contam nated with emul si-on
extractives duringmproce55|ng, econes oxjdized with continued

use. tetracthylene glycoladed R@P@“é‘é‘?lu pgetmfleqq-@lyqqll monepkeny] ether; apd dligthrlene net hod

for processing an exposed silver- halide photosensitive print

mat er i gy ccﬂQﬁﬁﬁde&iyhethbfleWsEFﬁfafed a¥eethydere peycel, Wi Vidthylene glycomat er so
that the particles of the solid phase are dissolved so as to forma

proces o n5|t

ot or POkl oes Wpfid Mlver WG S5iap il Wi ROGEGPREISE R, By o1 ng
exposed col or photo raphlc material s avoids the_possibility of

mi xi ng “eatepmiscib] theglefinition of (Eompeand I maythe-added to thel shurry

phot ogr aphi c proceSS|ng

-% developer to aid in formiS® 4 BEMbEértis sluerytthy ﬁeemay%ﬁspeh@ﬁg&h@wm PRage be

ei ther manual |y added by decanting into th rocessor devel oper
tank at resc nterv n act ual
quant | (PG BRDE S %Pﬁw@réfr@mﬁw&@Jg’é‘campst?blsaesea SRS S,

pr oper of the process bath such as: the specific gravity or pH
of the I%@W&\fengmemkelgmr@m ontairea migimum eHhe &nfw/m) iof Konipoyeg et ed
conponents therein as determ ned by chem cal analysis, the
accumulpotdpaptic 86& gﬁnﬁﬁﬂytﬂe?é‘ fling dtepistia! @éﬂsx%ém@tﬁcfﬁer@fﬁﬁﬂ@é anes
fromthe ot ographic material, or "any conbi nati on of. the

f or egoi

avgxda ing excesswe emulsmn swelling.

0 As indicated above, the sluiry is used after being diluted and dissolved in water
using a dilution factor of about 4 to 16 to form a working tank color development solution,
or a developer replenisher. The replenisher is normally continually added to the working
tank in the photographic processof to maintain developer effectiveness as the developer
solution evaporates, becomes contaminated with emulsion extractives duririg processing, or

becomes oxidized with continued use.

W

Another feature of the invention is to provide a method for processing an exposed
silver halide photosensitive print material, comprising the steps of: mixing the sharry in
water so that the particles of the solid phase are dissolved so as to form a processing
solution; and processing the exposed photosensitive material with said processing solution.

) Such a process for developing exposed color photographic materials avoids the possibility of

mixing errors inherent in using a conventional, multi-part, color photographic processing




Anot her feature of the invention is to provide two processes for making the
slurry the first of which conprises dispersing solid al kaline -
conpounds and solid p-phenyl enedi ami ne 10 derivatives into a conpatible
wat er m scwag #/4664gani c sol vent whi ch contains substanti al | yPao/us99/05141

wat er, and bl endi ng Conpound | into the solvent-al kali-p-phenyl enedi am ne
m xt ure. Conpati ble water m scible organic solvents are defined
above. Substantially no water neans a water content of |ess than
about 5 % (ww of the blend to which the p-phenyl enedi am ne

derivative is added. .5 Al ternatively, a second process for

maki ng the sl.urry. npLi ses ,di spersing sqglid kal i ne.conpounds and
solid pggﬂmﬁ%el&%pﬁ%cegse ﬁfﬁﬁz‘ﬁf%w%ﬁfﬁhﬁdﬂ%ﬁ% afld%l?yc canting into tg’ﬁnt ai ns
substantially no water, and optionally a conpatible, water mscible-organic
sol vent processor develnpisr tanlsat presoribed intenvals, omit cén be moterasidn bascdon the wctuek

content of |ess than about 10 % (ww) of the bl end to which.the
p- pheny hesfdy efphRogephiy tateral pfocaded Gr bad on some measure@ppSper§OfThOPEr
conponents may be optionally added before, during, or after addi ng

t he p-pht di.am.n RYZ\g | kaline,co unds.to,the conpatible
sol vent Bﬁ%&se&ﬁl %‘gﬁ‘légﬁgg?}% 1 é‘%ﬁf%@"ﬁﬁ%‘% SO?‘H?O?’ thgar d is that

the total water content of the . . . .

-1¢-  concentration of depletedigompgnents thetgimas determingd by, ghesvisali analysis, er i vat i ve

does not exceed about 5 % (ww in the event that Conpound | has

not beeuacouditidationrof\decoispdsitionroduls, theaRcamhulakion pf extractives fromhkay| enedi ani ne
derivative. However, the water content of the blend may be increased to

about 1Q 9 | . : ilﬂjo%g Gagund | is present
prior tgh?éﬁél%m)g xﬁgtergag,d;%rt%lﬁg%o%Bﬂitdhngg_ p Ogé\{/yg}é%lg%%gm ne derivati ve.
Additionally, heat _is geperated at, varioy sfages,.during slurry
preparati on, A&Hﬁ‘%%@Wﬁ@PﬁEW‘ﬁén%fSi tg @B‘P‘Fé’: H}prlioéﬁﬁsﬁ)goé ng the slurry the

t enper at ur e. Any solid al kaline conpound which is useful in,
a col or firkt efivhjphrcompyisésadispeesing solid alkaline compounds and solid p-phenylenediamine

10 derivatives into a compatible water miscible organic solvent which contains substantially no

water, and blending Compound I into the solvent-alkali-p-phenylenediamine mixture.

~ Compatible water miscible organic solvents are defined above. SuBstanﬁalIy no water means
a water content of less than about 5 % (w/w) of the blend to which the p-phenylenediamine
derivative is added.

.5 Alternatively, a second process for making the slurry comprises dispersing solid
alkaline compounds and solid p-phenylenediamine derivatives into Compound I which
contains substantially no water, and optionally a compatible, water miscible organic solvent.
Substantially no water in this context means a water content of less than about 10 % (w/w) of
the blend to which the p-phenylenediamine derivative is added.

0 Other developer components may be optionally added before, during, or after - 1253
adding the p-phenylenediamine derivative and alkaline compounds to tﬁe compatible solvent

or Compound I. The only limitation in this regard is that the total water content of the

-10-



These include al kali netal hydroxides, alkali metal carbonates, and the

i ke. WUseful:alkali 10 hydr oxi des i nclude lithium sodium and

pot assi um MRPMEPHe with sodi um and pot assi um hydr G¥TAEMBE 4 g
preferred. Useful alkali netal carbonates include lithium sodium and

pot assi um car bonates, w th potassi um carbonate being preferred.

In order to nake a useful slurry developer with the desired attributes, the
order of addi ti on of the devel oper conponents is very inportant.
Preferred addition sequences 15 confer to a greater degree the

advant a iR G sdIGRY | LAMR j i :

preci pi 92? ?%%%C@l\é’%gg%? %oﬁr?fé hya!ﬁ,ge slur %ﬁ@g%i ng.&?ﬁggéjg&gan%%@tr?eﬁt (“IIIFIPL}ISIPI;%.I ed
in exanple 4 e soljd al kal.ine conponpents are_initially dispersed
in ConpdRvieat that $ﬁm§°@fw%9€rﬁ ed previous; tqdhe addition, Af 1€ Ryt her ~ devel oper

I ngredients. The resulting slurry was conpared to the pr oduct

pr oducedphsnglenedimeineiderinatiied Howsver athe waneqaontsht lof kigshlents inag belitcreassd to20
conposition. Substantial p-phenyl enedi am ne derivative precipitation
resulte ' | ' . . | ption
of “the ABSRER % (3 at feast abourt. % WG of Componnd 1is present priph 13 ¢
according to the present inventiqn, p:-phenylenedi am ne derivative
and® ot helddiinm ofghe prabenylersdasuns, derdvatiye n ditionadlye heatds generated eb¥agaensd | in
fine particulate form and the water content is |ess than about 50 % (W w).
The sl urstages Quring shienyegroparations ahy pooliig mapde lopﬂemﬂyna@ﬁe@m somtent for
transportati on and storage purposes. he inventive slurry
in one nglam.}?t i s pourable, whereby it has sufficient fluidity
to flow out of the container by decantation. Additionally, with respect to
t he preparation of the processing working solution itself, handling
i s sinplifiedABhaplid alkaline compauwrd whichyis psefn} e develanss mayshe wsedi t y of

m xing error is substantially reduced. As .0 conpared with a

r eady- t CFhese inchidétalieili métaEhydronidss, Aialisheral édrbemitdsy ah@ eheciaiek. VUsefiEalkad

10 hydroxides include lithium, sodium, and potassium hydroxide with sodium and potassium
hydroxides b_eing preferred. Useful alkali metal carbonates include lithium, sodium, and
potassium carbonates, with potassium carbonate being preferred.

In order to make a useful slurry developer with the desired attributes, the order of
addition of the developer components is very important. Preferred addition sequences

15 confer to a greater degree the advantages of avoiding both p-phenylenediamine derivative
precipitation, oxidation, and slurry cakmg In one embodiment illustrated in example 4,
the solid alkaline components are initially dispersed in Compound I. This is followed by
the addition of other developer ingredients. The resulting shurry was compared to the
product produced when water is added first and Compound I last using the same

20 composition. Substantial p—phenylene&iamine derivative precipitation resulted upon dilution

with water.

-11-



wei ght, contributing to savings in transportation and storage space. Since
the container wll also likely have a snaller volune, packagi ng

mat erial s can be reduced and advant ages of econony, |ower recycling
burden, ansveessrmsened environnental protection wll be seen.PCT/US99/05141

As corrpared wWith prior art slurry conpositions, the inventive slurry in one

5 enbodi nent is characterized by | ow viscosity, high solubility in
wat er, and the elimnation of the inconveni ence of viscous or gummy
matter adhering to photographic material, which is difficult to

sol ubilize. These attributes ensure good quality in the photographic

mat er i alfeseription of thE PrEe el EhfydaaMas . as conpared with the prior art

f | owabl e conposi e Sl urry I'n t hi s enbodi ment of the

i nvention is,chatact ed b cosi t and h h ro

that it is rd3d Wﬁ eé g‘?ﬂ"ﬁ‘«i’glt? VEB#{‘%“\#& so t hat
the remaining slurry left in the contalner |nter|or Is therefore
m ni m zderivative andmsheri phiotographic ptoeessing domponents are dispersed in Compound I in -

-12- di spensed.accurately into a processing tank in order

to mni Ené?a)tbt@] : t rﬁ{ |43 (RS water co teﬂﬁoﬁéggﬁﬁﬁ%ﬁu%@% Mw&a%@gﬂ?é,nvaryi ng

dosages e produ ctlon 0 tographs of tly high
qu The SlH develerr cont ai hs one or nbre conponents
ha . ng Y dexsloner i typlcallypagkase @ﬁﬁeaﬁaler UHTADSPEAiOB;apdl s1o%agerpuIposes.

p- phenyl enedi am ne derivative and inhibits the ionization of

i nconpat i bl e Thedneshitiva shirryoint ariersmbddirmers iisipourable,swhertby it hasoufficiem t i ng
exanpl es of Compound | are given below. [err]

finidity to flow out of the container by decantation. Additionally, with respect to the

preparation of the processing working solution itself, handling is simplified and
productivity is high because the possibility of mixing error is substantially reduced. As

0 compared with a ready-to-use solution, the slurry has significantly reduced volume and
‘'weight, contributing to savings in transportation and storage space. Since the contaiper will
also likely have a smaller volume, packaging materials can be reduced and advantages of
economy, lower recycling burden, and enhanced environmental protection will be seen.

As compared with prior art slurry compositions, the inventive slurry in one

Wy

embodiment is characterized by low viscosity, high solubility in water, and the elimination
of the inconvenience of viscous or gummy matter adhering to photographic material, which
is difficult to solubilize. These attributes ensure good quality in the photographic materials
processed. Moreover, as compared with the prior art flowable compositions, the slurry in
this embodiment of the invention is characterized by low viscosity and high flowability so

) that it is readily and substantially discharged from the container so that the remaining slurry

left in the container interior is therefore minimized. The composition can thereby be

-12-



-13- . [err] 5 [err]
WO 99/46641 PCT/US99/05141

dispensed accurately into a processing tank in order to minimize the variation of
- photographic quality caused by varying dosages, enabling the production of photographs of
consistently high quality.

The sturry developer contains one or more components having the structure of
5 'Compound 1 which solubilizes the p-phenylenediamine derivative and inhibits the jonization

of incompatible ingredients contained therein. Iftustrative, non-limiting examples of

Compound I are given below.

I-1 HO—CH,CH,—OH
10 12 HOfCH—_;—CH;-—Oi—H

I-3 Ho{cnz—-CHg—o}sH

LRV

I-5 H3C—(I3H—CH2-—-OH

OH
15 I-6 H_?,C—?H—CHZ—CHZ*OH
OH
. H,C—0-{CH,—CH,—O0O-+H
1-7 3 ‘< —CH; )2‘

18 . HC—CH—0{CH—CH,—O0}H
-9 @o CH,CH,—OYH
—0€ A
Il
I-10 CH3_C‘—'O"‘CH2CH2——'OH

I-11 CH3_CH2—CH2'“‘OH

13-
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10 O the foregoing, it will be recognized that conpounds
C 1 through G 1V are conparati ve conpounds that are outside Formul a
(. In the slurry according to the invention, the.solid
phase phot o processi ng conponents are dispers i i

parti cul at e%gé%&ﬁ ne particles may take any desired 15 F@gkéba&sﬂ?

i ncl udi ng spherical, needle and irregular shapes. They preferably have a
mean particle size of up to 300 mcrons ([err]), nore preferably up
to 100 [err]. Wth such a reduced size, the sedinentation tendency
of fine particles in the slurry is |lowered. Wth |arger particle
size, the sedinentation tendency would be higher, allow ng for
solidification. Al t hough the | ower Iim't of nean particle size is

not critical, it is preferredto(? wer limt of about
0.01[err] for.two r ons. ne/p s' f nt
vvith[ ] time t resi ss¢ghre¢1| s @“ﬁﬁ% @ﬁ&gl a?ﬁﬁﬂr{ﬁ% H
Furt hernore, excess energy woul d be .

- 15- needed to attain finer particle si zes without any

concom tant advantages of p- phenyl enedi am ne derivative stability, etc.
Therefore, fine particles preferably have a nean particle size of about
0.01 [err] to 300 [err], nore pregferably about 0.1 [err] to 100 [err]. In
the gase of needle particles, the mgam\Rarticle size corresponds to a mean
maj or axi s | ength. This mean HyNr-0-eKe ye or nean nmjor axis length is
determ ned by neans of a scanning el 8 on m croscope (SEM. Except for
needl e particles, the nean particle sfze of non-spherical particles is
calculated as a dianeter of an equi vayemH,OH,0 obtained by projecting
particles on a plane and converting the proj ected area into a circle.

0—CH,CH,0H

1-14 @( _

0—CH,CH,0H
10
NO,
0—CH,CH,—0—CH,CH,0H
5 1-16 CH\ /CH—CHz-—OH

0]

OCH;
17 CH3—‘O—‘CH2'—‘CH—CH2—OH

© CH,OH
I-18 [ 2 .- ‘
2 j
0 o)
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The dispersing nediumfor the slurry is a conbination of dispersing agents
and opti onA¥09%/4asser. \Water may be present as an aqueous soPaEIUS99/03141vhi ch
sonme of photographi c processing conponents are pre-dissolved. The
concentration of water is preferably in the range of about 0 to 50 %
(Ww, preferably 0.2 to 25 % (ww. Wth a |esser anount of water, the
slurry woul d have high viscosity but could still be conveniently punped
into a photographic processor. A slurry containing an excess of water
reduces both the dispersion stability, and the ability of the

p- phenyl enedi am ne derivative i thstand al kali catal yzed deconposition.
Simlarly, alkali catglyzed d konp sition mﬁll be evidenced by both
precipitation and aeri a OXIdii ;ﬁlf the enedi am ne derivative.
Usef ul di spersing agents can be(ahoséﬁﬁért 1é%bnﬂﬁﬁilly or in

conbi nation fromthe. groups of anionic, nonionic, cationic, or
zwitterionic surfactants. Useful disperstng agents are descrlbed in the
foll ow ng references: Gﬁrrett, H.E (HBEB) Surface Active Chem cals',
Per ganmon Press, C><for%:S &1981) "Encycl opedi a.of -

- 16- eract ZITﬁﬁﬁ 29ﬁbllsh|ng Co., New York;
SurPact ant Science Series, in 40 vol unes, Marcel Dekker Inc., New
York; Flick, Ernest Wé1&198 Surfact ant s” hbyes
Publ i sbing, Park Ridg 0 jjil mut, Editor (1981) "Surfactant
Handbook™ 2[err] Ed., Carl Hanser Verlag, Muni ch, Ger many.

Preferred dispersing agent s incfIme 5 pol ynapht hal ¢ sul f onat es,
nonyl phenoxypol ygl yci po ‘} al yexyehrh (
gﬁtﬁ - . rraqn—iiccmam 2co%'ol e cellulosic

derivatives, polystyr sul f
derivatives, and ponV|n pyrrolidone . Mst prefe red are
pol ysi | oxanes, nonyl phenoxypol ygl yci dol s, pol ynapht hal ene

sul f onat es, and pol yvi@JIwWpyrr Gﬂgd'ﬂﬁ@—CHzCHg—OCHZCHg
10
Of the foregoing, it will be recognized that compounds C-I through C-IV are
comparative compounds that are outside Formula (I).
In the slurry according to the invention, the solid phase photographic processing
components are dispersed in fine particulate form. Fine particles may take any desired
‘5 - shape including spherical, needle and irregular shapes. They preferably have a mean
particle size of up to 300 microns (i), more preferably up to 100 . With such a reduced
size, the sedimentation tendency of fine particles in the slurry is lowered. With larger
particle size, the sedimentation tendency would be higher, allowing for solidification.
Although the lower limit of mean particle size is not critical, it is preferred to set a lower
0 limit of about 0.01y for two reasons. Such fine particles may form a hard sediment with

time that resists redispersion with mild agitation. Furthermore, excess energy would be

-15-



As di scussed above, the slurry according to the invention is characterized
by fine solid particles uniformy dispersed in the slurry. In the
slurry according to the invention, t he p-phenyl enedi am ne” devel-oper
to be di sRehseskein fine particulate formincludes, for PCT/URSIORLE,
devel opi ng agents such as 2-nethyl -4-(ethyl-N-((beta)-hydroxyethyl)am no)
ani |l i ne hydrogen sulfate. Also included in the slurry are hydroxyl am ne

derivatives such as di sodi um N, N- bi s(sul f onat oet hyl ) hydr oxyl am ne or
a salt thereof. Optionally liquid form hydr oxyl am ne derivatives nay -
be used such as diethyl hydroxylam ne. Qther particul ate conponent s

are triazinyldiam nostilbene brighteners in color devel opers for color
paper, needed to attain finer particimsizes withioyt anyadonaduhitant adviakdges ofpA- SF by Showa
Chemical s K K., UWVI TEX CK, and Ti napol SFP by G ba CGeigy, Bl ankophor

REU by ﬁ%ﬁ Aad -'r-i@t(tf\{ t?éq %}gﬁ 0 gsyﬁ

bri ght gkg?e ofn\é\iv-drer egul a gpgtcar?g re! ﬁﬂe Ele?ﬂi'e‘fefﬁbérl%aygl e sl ze of
about 20 tQ 50 (

27" article 32e G Shotr0.01 s to 300 ., re preferapiy.abons Qi 100 peln e 6Ata o | s
pr epar ed, for exanple, by admtting solid phot ogr aphi ¢ processing
conponaredlegacticiel, mhe mean partioledsize chrrespordiizdo almean majot axislengtha Fhe mean

or dispersing nmachine such as a Silverson nodel L4RTA hi gh shear | aboratory

oo 1 or Jriste stz SRAARTRIH e frPIR GBI Uy of € ool TR OAT

Longrreadow rles Ross and Sons 100LX honogeni zer
a twi nTHCR ﬁ%%(ﬁﬁ%h epafop pselle amw%%ﬁgﬂwmrpam%?m of momspheridal
continuous kneader, or a Henschel m xer and the |ike, where they are

pul ver ipaeticlesnis calculated as avilimanter @ftanequivhlent circlerabthingd by tprojgctirfe puticles i s
finally added, not in excess of about 50 %

on 2 plane and converting the projected area into a circle.

The dispersing medium for the shurry is a combination of dispersing agents and

} optionally water. Water may be present as an aqueous solution in which some of
photographic processing components are pre-dissolved. The concentration of water is
preferably in the range of about 0 to 50 % (w/w), preferably 0.2 to 25 % (w/w). With a
lesser amount of water, the shurry would have high viscosity but could still be conveniently
pumped into a photographic processor. A slurry containing an excess of water reduces

; both the dispersion stability, and the ability of the p-phenylenediamine derivative to
withstand alkali catalyzed decomposition, Similarly, alkali catalyzed decomposition will be
evidenced by both precipitation and aerial oxidation of the p-phenylenediamine derivative.
Useful dispersing agents can be chosen either individually or in combination from the
groups of anionic, nonionic, cationic, or zwitterionic surfactants. Useful dispersing ageﬁts

) are described in the following references: Garrett, H.E. (1973), “Surface Active "

Chemicals”, Pergamon Press, Oxford; Ash, M. and Ash, 1 (1981) “Encyclopedia of
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(ww), and pulverizing or blending is continued until a uniformslurry is

obt ai ned. slurry is then gradually diluted with |.Ld
S‘I§$ Q/é%’?her 50% \/\’%{ﬁJ géag%%fl‘11

guantitie wat er (not in excess of

conpati ble water m sci ble organic solvent, Conpound I, or some conbination

thereof, until a uniformslurry is obtained with the desired viscosity. The
slurry i s conpact in that its volune corresponds to 6 to 30% of

t he vol une of ready-to-use solution and 10 to 50% of the vol une of
currently avail able concentrates. 15 Por packaging the slurry,

conv ent Surfadtants’y Chieméost Publjshing Geg New dorkxSunfdotant Science Senpss|, yed0yl ene and
other plastic bottles having an interior volune of about 0.5 to 5 liters.

On use,yithe.s! gﬁ&gs' ' f ;i ' i §oh Ui ' &Fﬁg&% Dy a
f act or %‘ilﬂggg’uw{fgl b ' 11%66,01‘41789 lfoéljgf g%‘ﬁ%ﬂegﬁaem' 5Qﬁtég %?qlséﬂaglo AR or m
a ready-to-use solutjion._As resul t. of .S iLution, the ” :
2bov ooy BebLishie o Rk RIEe. N decafhey HelmubrTdiios B0 Shecdaisdisndbogk
present .as fine particles or solvated species in the dispersed phase of the
fs| urry g}'E ES‘O" €&l Hanser, Verlag fMiunich, GermaeyePreferred dspersivigiigents indtuddh is free
romturbidity. ' - 18-

The sl ' - L a0 | i + I i.ng
agent s L pitafbod Sulto R Ao APBHL A G REI®, pEB55ES Min S GERERE™ 1 o
are incorporated herein b . reference. Typical exanples include the
f ol | owi ¢psivatives, ponstyp;gqq_ﬂxf@pﬁytf m3leigha4ig caplymers, sellulosig derivatives, and

2- am no- 5-di et hyl am not ol uene, :

2- am nopdlyvi hplidote .aMost préfeapd ateupalgsiloxanes, nonylphenoxypolyglycidols,

4- ( I\I—e%yﬁﬁl\?%?’bet a) - hydr ox?et hyl ) am no) ani | i ne, yP YPOEY

2- et vl o bt b s, e By Gl REkAE. no) ani 11 me.

As discussed above, the slurry according to the invention is characterized by fine

) solid particles uniformly dispersed in the slurry. In the slurry according to the invention,
the p-phenylenediamine developer to be dispersed in fine particulate form includes, for
example, developing agents such as 2—methy1-4-(ethyl-ﬁ-((beta)-hydroxyethyl)amino)
aniline hydrogen sulfate. Also included in the slurry are hydroxylamine derivatives such as
disodium N,N-bis(sulfonatoethyl)hydroxylamine or a salt thereof. Optionally liquid form

i hydroxylamine derivatives may be used such as diethylhydroxylamine. Other particulate
components are triazinyldiaminostilbene brighteners in color developers for color paper,
which are commercially available as Hakkol FWA-SF by Showa Chemicals K.KX., UVITEX
CK, and Tinapol SFP by Ciba Geigy, Blankophor REU by Bayer, and WHITEX-4 by
Sumitomo Chemicals K.K. These brighteners are of irregular shape and have 2 mean

) particle size of about 20 to 50 ().
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2-met hyl - 4- (N-et hyl - N- ((bet @) - hydr oxybutyl )am no)aniline, 10

4- am no- 3- net hyl - N- et hyl - N- (( bet a) - (met hanesul f onam do) et hyl ) ani | i ne,

N- ( 2- am no- 5- di et hyl am nophenyl et hyl ) net hanesul f onam de, :

N, N-di met h yl enedi am ne,

4- am no- 3- yr@e?ﬁ?%ﬁfet hyl - N- met hoxyet hyl ani | i ne, PCTIUSIN0SIAL
4-am no- 3-net hyl - N-et hyl - N- (bet a) - et hoxyethylaniline, and 5

4- am no- 3- net hyl - N- et hyl - N- (bet a) - but oxyet hyl ani | i ne. ' Especial |y
preferred are:

4- am no- 3- net hyl - N-et hyl - N- (( bet a) - (met hanesul f onam do) et hyl )ani |l i ne and

4- (N-et hyl - N-((bef a) - hydr gxyet hyl.) ami_.no).ani |l i ne. .. )

- 19- ‘e Shoty aetordiag & &%Hé%@usn %%Wﬁﬁﬁefeﬁ G, dur admittingsoliday

al so be salts of sulfuric acid, hydrochl ori ¢ acid, sulfurous acid,
and p-t ophatogmmphicroeessing dompheents amopding tistheregdeb described above pinesla ikneader
adm xture of two or nore if desired. From t he standpoints
of prevegtj &Ee b Yo hSedd tqs TR %][’gh &Sto ; base
pr eci pi tgit;l 0 ﬁlggdﬁ%cr everllltelﬁ%}éagl@grrsfgt [ onp(%l@gﬁo grg%hllmé pr 5%2“&?%3 from
occurring . .. causing_ a variation, of the quantity of photosensitive
mat eri al g‘BBPPﬁ? Vith astandard Exnulser sqreen-with gnedmm perforatiqri(availabledrom devel oper
and col or devel oper repl eni sher contain a conpound of the

f ol bow n§ilvsrsen Machimesrinca (Eds) Laagmegions vMARtd Ukkarles RosoaniSons midel R5 and R6
each are a hydrogen atom substituted or unsubstituted al kyl

group,  SyRSigol % fidnOgentsts 4wid-hith SPen kneader, a planetary high shear mixer, a

continuous kneader, or a Henschel mixer and the like, where they are pulverized and
mixed. Optionally, a small quantity of water is finally added, not in excess of about 50 %
(w/w), and pulverizing or blending is continued until a uniform slurry is obtained. The

10 slurry is then gradually diluted with additional quantities of either water (not in excess of
50% w/w), a compatible water miscible organic solvent, Compound I, or some combination
thereof, until a uniform slurry is obtained with the desired viscosity. ;l‘he slurry is compact
in that its volume corresponds to 6 to 30% of the volume of ready-to-use solution and 10 to
50% of the volume of currently available concentrates.

15 For packaging the slurry, conventional containers may be used, for example,
polyethylene and other plastic bottles having an interio; volume of about 0.5 to 5 liters.
On use, the shurry composition of the invention is diluted with wafer by a factor of about 4
to 16. preferably about 5 to 10 in volume to form a ready-to-use solution. As a result of
such dilution, the abovementioned photographic processing components which have been

.0 present as fine particles or solvated species in the dispersed phase of the slurry dissolve to

form a homogeneous, clear solution which is free from turbidity.
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10 al kenyl group, substituted or unsubstituted aryl group or
hetero-aromatic group. It is excl uded that both R5 an/q, %ﬁre

hydr ogen at¥¥®8944%4t he same tinme. Alternatively, R5 and PCTAUSPHOS I,k en
~together, forma heterocyclic ring with the nitrogen atom The heterocyclic
structure is typically a 5- or 6-nmenbered ring which is constructed by

car bon, hydrogen, hal ogen, oxygen, nitrogen and/or sulfur atons
and may be either saturated or unsaturated. 15 Most often, R5 and R6 are
al kyl or al kenyl groups, preferably having 1 to 10 carbon atons,

nost preferab .. The nltrogenous,hetenocyclic rings
Formed by Ro. o sty ConkpgBbniyicuiahilfc BV i3 {Bio} A RhRRE oot S0
pyrrolidinyl, N-alkyl pigerazgl , nmorpholyl, indolinyl, _ and

benzotri a&meedagmhqggmtﬂ P 2952 24 asd 2;7696,27 Lyiwthichoare dncameiraged béreithby conpound
of fornmula (H are given bel ow

- 20- reference. Typical ek&hples include the following:

N,N-diethyl-p-phenylenediamine,

5 2-amino-5-diethylaminotoluene,
2-amino-5-(N-ethyl-N-laurylamino)toluene,
4-(N-ethyl-N-((beta)-hydroxyethyl)amino)aniline,
2-methyl-4-(N-ethyl-N-((beta)-hydroxyethyl)amino)aniline,
2—methy1—4-(N-ethyl—N-((beta)-hydroxybutyl)amino)anﬂine,

10 4-amino-3-methyl-N-ethyl-N-((beta)-(methanesulfonamido)ethyl)aniline,
N-(Z-amino-S-diethylaminophenylethyi)methanesulfonamide,
N, N-dimethyl-p-phenylenediamine,
4-amino-3-methyl-N-ethyl-N-methoxyethylaniline,
4—aminb-3—methyl-N-eﬂwl—N-(beta)—ethdxyethylaniline, and

5 4-amino-3-methyl-N-ethyl-N-(beta)-butoxyethylaniline.
Especially preferred are:

4-amino-3-methyl-N-ethyl-N-((beta)-(methanesulfonamido)ethyl)aniline and

4-(N-ethyl-N-((beta)-hydroxyethyl)amino)aniline.
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These p-phenylenediamine derivatives may also be salts of sulfuric acid,
hydrochloric acid, sulfurous acid, and p-toluenesulfonic acid. These compounds may be
used in admixture of two or more if desired.

From the standpoints of preventing slurry sedimentation, p-phenylenediamine free
base precipitation, and preventing a variation of photographic properties from occurring
causing a variation of the quantity of photosensitive material being processed, it is preferred
that the color developer and color developer replenisher contain a compound of the

following general formula (H) as a preservative. In formula (H), RS and R6 each are a

| hydrogen atom, substituted or unsubstituted alkyl group, substituted or unsubstituted

alkenyl group, substituted or unsubstituted aryl group or hetero-aromatic group. It is
excluded that both RS and R6 are hydrogen atoms at the same time. Alternatively, RS and
R6, taken together, form a heterocyclic ring with the nitrogen atom. The heterocyclic
structure is typically a 5- or 6-membered ring which is constructed by carbon, hydrogen,
halogen, oxygen, nitrogen and/or sulfur atoms gnd may be either saturated or unsaturated.
Most often, RS and R6 are alkyl or alkenyl groups, preferably having 1 to 10 carbon atoms,
most preferably 1 to 5 carbon atoms. The nitrogenous heterocyblic rings formed by R5 and
R6, taken together, include piperidyl, pyrrolidinyl, N-alkylpiperazyl, morpholyl, indolinyl,

and benzotriazole groups. Illustrative, non-limiting, examples of the compound of formula

(H) are given below.
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[err] -22- _ The conpounds of formul a %H may be
used al oRQE®Y/4é¢31 an adm xture of two or nmore. ThesPERMWSN are
preferably added to the col or devel oper and col or devel oper

repl eni sher in an anmount of 0.005 to 0.5 nol/liter, nore preferably 0.03 to
0.1 nol/liter. In the practice of the invention, other organic
preservatives may be added to the color 5 devel oper working sol ution
and col or devel oper replenisher in addition to the compound of

H R5—1;I—-R6
OH

H-1 C2H3—}II—C2H3 .
' OH

H-2 CH3OC2H4'—-III—-C2H4—OCH3

OH
H-3 { N—OH
H-4 C2H5—1]IH
) OH
/CH2C02H
H-5 }ﬂD—%Q<
CH,CO,H
‘/CEQCEQCCkﬁI
H-6 HO—N\
CH,CH,CO,H
/CHZCHZSO;;H
H-7 HO—N\ '
CH,CH,SO3;H
OH

i
_CH,—CH—CH,—S0;H
HO— -
1\CHZ—cl:H—(:Hz-—s03H
OH

_CH;POH,

H9 HO—
N\c1421>03_H2
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formula (H). The termorganic preservative is used to
enconpass all organi c conpounds which when added to processing

sol utions MR 9¥4$P8r phot ogr aphi ¢ phot osensitive materials, pCTRS99/Gs1MCt i ON
to inhibit degradation of the p-phenyl enedi am ne derivatives, specifically

0 preventing oxidation of p-phenyl enedi am ne derivatives by air (aerial
oxi dati on). Especially effective organic preservatives are
hydr oxam ¢ aci ds, hydrazi nes, hydrazides, phenol s,

(al pha) - hydr oxyket ones, (al pha)-am noketones, saccharides, nonoani nes,
di am nes, pol yam nes, quaternary ammonium salts, nitrosyl radicals,

al cohol s, oxi nes, di am des, and fused ring type am nes. These
preservatives are disclgsed in USP s /CH2CH£Q% 903; 3,615, 503;

4,155, 764; 4,801, 521; &, 063HOr>NK{] i ncorporated herein by

reference. Qther useful preservatives &Iézﬂ%}gl s as disclosed in USP
4,330,616, salicylic acids as disclosed in JP-A 180588/1984, ammes
as disclosed in USP's 4,798, 783; and _CH 50, 396 all incorporated
herein by reference; alHahol ami &@—éﬁidi szg%z?e% in USP 4,170, 478

i ncorporated herein by reference; pol y&Hh{HeH ni nes as disclosed in USP
4,252,892 incorporated herein by reference; and aromatic pol yhydr oxy
compounds as : -
di scl osed in USP 3, 746,842 i ncod3rNHa-GHy605H0by ref erence. The addition
of al kanol am nes such as hydroxylam ne N, N diethanesulfonic acid is
especially preferred. Ip th ractice of the invention, the
addition of aromatic poﬁ?ﬁ%/droxg{ —oﬁﬂgﬁi‘&%ﬁ%ﬁ devel oper is preferred
for inproving the stability thereof. The aromatic pol yhydroxy conpounds

are general |y conpoundsHaldi ng H@e-N§H-GHpPOgHoups on an aromatic ring at
relative ortho- positions. Preferred aronmatic pol yhydroxy conpounds are

conpounds H-15 HO—NH—CH,CH,0H
10 _CH,CH,S0;H
_ H-16 HO—N_
CH;
_CH,CO,H
H-17 HO—N_
CaHs
,CH,CH,S0;H
5 H-18 HO—N_
CH,CO,H
,CH;COH
H-19 HO—-N\
CH;
_CH;CH,SO;H
0 H-20 HO—N_ '
‘ CH2CH2C02H '

v
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having at |east two hydroxyl groups on an aromatic ring at relative

ort ho- posivw’) 4%‘\jﬁnd free of unsaturation outside the ring.pcirgdosdedkii N a
wi de range of“aromati c pol yhydroxy conpounds which can be used herein are
benzene and napht hal ene conmpounds. Exanples of the aromatic pol yhydroxy
conmpound which can be used herein are given below N1 pyrocatechol N2
4, 5-di hydroxy- m benzene-1, 3- disulfonic acid N3 disodium

4, 5-di hydr oxy- m benzene- 1, 3-di sul fonate N4 tetrabronopyrocatechol N5
pyrogal l ol N-6 sodium 5, 6-di hydroxy-1, 2, 4-benzenetrisulfonate N7 gailic
aci d N-8 netThg|cogponadscof farmula (fl) may brinsedtatonervrio an admixture of two or

2, 3-di hydr oxynapht hal ene-6-sul fonic acid N 11

2, 3, 8- hidrBYPh&R% 0RDBLAR £8 préfehbly Alded 16 @letolor developerTKiﬂZ%é&q{H%@e 9 tolb?ﬁxs may be

used alone or in adm xture of two or nore. They may" be e col or

01! OB 8ol 30 8 5h Ao e B Tl AR o, 0

nmol /liter, preferably 0.0002 to 0.004 nol/liter of the devel oper.
The colmthederacticemfthevinviehtion, sshartarganic presemvativesiahay belpddet ¢ol theocgler 9 t o
12.0, nore preferably pH 9.5 to 10.3. The col or devel oper

rgpl eng irSydtkRipoftition A8 défdridvéls Rnisher thGdditiof
pr ef era%fuiléppélﬁuﬁu. 47to 11.3. To r?ai Xt a?ﬁl_*segcﬂlsgﬁ liibu?kfdgrﬁ gé‘éﬁ‘t’% rl%d of
pr ef er?bl 3/%%1 )d Exenpl ary buffer agents include carbonate salts, phosphate

salts,

D)

The term organic preservative is used to encompass all organic compounds which
when added to processing solutions for color photographic photosensitive materials,
function to inhibit degradation of the p-phenylenediamine derivatives, specifically

0 preventing oxidation of p-phenylenediamine derivatives by air (aerial oxidation).
Especially effective organic preservatives are hydroxamic acids, hydrazines, hydrazides,
phenols, (alpha)-hydroxyketones, (alpha)-aminoketones, saccharides, monoamines,
diamines, polyamines, quaternary ammonium salts, nitrosyl radicals, alcohols, oximes,
diamides, and fused ring type amines. These preservatives are disclosed in USP-’s
2,494,903; 3,615,503; 4,155,764, 4,801,521, and 5,063,142 all incorporated herein by
reference. Other useful preservatives are metals as disclosed in USP 4,330,616, salicylic
acids as disclosed in JP-A 180588/1984, amines as disclosed in USP's 4,798,783; and
5,250,396 all incorporated herein by reference; alkanolamines as disclosed in USP
4,170,478 incorporated herein by reference; polyethylene imines as disclosed in USP

4,252,892 incorporated herein by reference; and aromatic polyhydroxy compounds as
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salts, tetraborate salts, hydroxybenzoate salts, glycyl salts,

N, N- di net hyl gl yci ne salts, | eucine salts, norleucine salts, guanine
salts, 3, M0i%MeMbxyphenyl al anine salts, al anine s ZICE4IS99/05141

am nobutyrate salts, 2-am no-2-nethyl-1, 3-propane diol salts, valine salts,
proline O salts, trihydroxyam nonmet hane salts, and lysine salts. In
particul ar, carbonate salts, phosphate salts, tetraborate salts,
and hydroxybenzoate salts are preferred buffer agents because these

salts possess nmany advantages including inproved solubility, buffering

abi |i t Yisclosed i p"g? 337&8,5&74 RicofRta nbin Y &f%ﬁﬁbre. e Qﬁ&iﬁoﬁ‘Bf adver se

phot ographic e cts such as tog on ot ographi c perfornmance when
added tQ col or. devel opers, and.| ost 5 .. 1|l ustrative
exanp! kagplaminesisueh o} bydroxyiamine AL dieshrmeshlionis arid ds esppritlag Brederred.

car bonat e, sodi um bi carbonat e, potassium bi carbonate, trisodi um phosphate,

tri pot assi uifn the practicepdfcthe invention itsoatiditiorpdiapinatie polgthydrbas sompoupdo ephat e,
sodi um borate, potassium borate, sodiumtetraborate (borax),

pot assj r ' < (- | . '
sal i cym‘%\,@iﬁg .%%%ﬁ%@@}'%éﬁ%ﬁ@ﬁ%@%ﬁn@%ﬁ%“%"?%’?d& enzoate
(sodium ) 5-sul fosalicylate), and potassi.um 5-sul fo-2-hydroxybenzqate
( pot asSPEPEnds are generally Fompounds having two,hydroxyleErounseon an ayomatie sgt y added
to the col or devel oper working solution or col or

-25-  relative ortho- positions. Préfereidapematicepdlpiydedigr contpoundsarewoimpotndst | east 0.1

nol/liter, nore preferably 0.1 to 0.4 nmol /liter.

In the I I l.at 1 age ent
or | iving'ar KA ox LA oRAR b ARER SUDE oo ISR R R K A0PT
improving the stabiljty of the 5 devel oper. Exenplary_ chel ating

agent sof Besagyation putsidgithe Hagtingluded i a wide range of aromatic polyhydroxy
di et hyl enetri am nepent aacetic aci d, ethyl enedi am netetraacetic acid,
compounds which can be used herein are benzene and naphthalene compounds. Examples

of the aromatic polyhydroxy compound which can be used herein are given below.
N-1 pyrocatechol
N-2  4,5-dihydroxy-m-benzene-1,3- disulfonic acid
N-3  disodium 4,5-dihydroxy-m-benzene-1,3-disulfonate N-4 tetrabromopyrocatechol
N—S pyrogallol N-6 sodium 5,6-dihydroxy-1,2,4-benzenetrisulfonate
N-7  gallic acid N-8 methyl gallate
N-9 propyl gallate
N-10 2,3-dihydroxynaphthalene-6-sulfonic acid
N-11 2,3,8-trihydroxynaphthalene-6-sulfonic acid.
These compounds may be used alone or in admixture of two or more. They may be

added to the color developer working solution or color developer i’eplenisher in an amount
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N, N, N-tri met hyl enephosphoni ¢ acid, ethyl enedi am ne - N,NNN , N

-t et r anet hyygoppiggsphoni ¢ acid, transcycl ohexanedi am net et r papRisbdiosisgi d.

1, 2-di am nopropanet etraacetic acid, glycol ether diamne tetraacetic acid,
et hyl enedi am ne 10 or t hohydr oxyphenyl aceti ¢ aci d,

2- phosphonobut ane- 1, 2, 4-tri carboxylic acid,

1- hydr oxyet hyl i dene- 1, 1- di phosphoni ¢ aci d,

NN - bi s(2- hydr oxybenzyl ) et hyl enedi am ne- N, N -di acetic acid, and
hydr oxyet hyl i m nodi acetic acid. These chel ating agents may be used
al one orof (hOBERH sex O:d anelfliteryiisually® 0802 HL04moltiter oprefenzbly G002 tod.BC%k Nt
added shoul d be sufficient to conplex netal ions in the col or

devel opefol/Red of thed@velopet.y 0.1 to 10 15 grans/liter.
In the col or devel oper, "a devel opnent accel erator nay be added if

necessary. ul devel opnent accel erat or,s i ncl t hi oet her
conmpounds al;}sﬁ%% Eolop developes &%E‘fg Gei8H9y gzre%emli)fly a‘i}“s‘@gmﬂ 36‘2, 127 x8pre963,
12380/ 1969, 9015/1970, and USP 3, 318, 247 i ncorporated herein by

r ef er encsstepabiy ekl P SrtodiOadvi The chori deseloperseplsnistes ds plefatably adfastsd48$ED/ 1977
and 20 15554/ 1975; quaternary anmmoni um salts as described in JP-A

137426/ 1975 to 1398 2drd erably pHf 10.4 %3429/ %8%1@5& suh Prd80fréf 150t ar@M NE

' 2 “494, 9073
3,253,919, 2, 482. 546
|BP®

conmpounds as described in
- 26- 3,128,1 4, 230, 796,
2,596, 92’6‘?&%%“},%??%946’3"&%}%- et agents m@&‘%s%ﬂi@e@; sa FRUAt fRltsoRoTaEss as

described in JP-B 16088/ 1962, 25201/ 1967, 11431/ 1966, 23883/ 1967,
USP 3, 128lts,getrabata®, 8B, Ijdtoxybenioatesals) gitogtisaitsy NiN-dimethylglycine sakger ence;
and 1-phenyl - 3-pyrazol i dones and i m dazol es.’ Optionally one

5
or nor e and QLARbAedRE Bfts] SuaREHad 8 4-BRyaS f%%ﬁg%}agrﬁﬁgmg%{n%% um

antifoggants include al kali halides such as’so

brom de, and . otassi um i Qdi de, d organic antifoggants.as typified
by nitr g@ﬁsn @Hgnﬂléqtg{abg i8; ‘amino-3me yl-l?ilpropal?e c?iol salts, valm%gsalts, proline yP

0 salts, trihydroxyaminomethane salts, and lysine salts. In particular, carbonate salts,
phosphate salts, tetraborate salts, and hydroxybenzoate salts are preferred buffer agents
because these salts possess many advantéges includiﬁg improved solubility, buffering ability
in a high pH region of pH 9.0 or higher, no adverse photographic effects such as fog on

photographic performance when added to color developers, and low cost.

wn

Illustrative examples of the buffer agent include sodium carbonate, potassium
carbonate, sodium bicarbonate, potassium bicarbonate, trisodium phosphate, tripotassium
phosphate, disodium phosphate, dipotassium phosphate, sodium borate, potassium borate,
sodium tetraborate (borax)., potassium tetraborate, sodium o-hydroxybenzoate (sodinm
salicylate), potassium o-hydroxybenzoate, sodium 5-sulfo-2-hydroxybenzoate (sodium
) S-sulfosalicylate), and potassium 5-sulfo-2-hydroxybenzoate (potassium 5-sulfosalicylate).

The buffer agent is preferably added to the color developer working solution or color

-25-



conpounds such as benzotriazol e, 6-nitrobenzi m dazole, 5-nitroisoindazole,
5-nmet hyl benzotri azol e, 5-nitrobenzotriazole, 5-chlorobenzotriazole, O

2-t hi azol yl benzi m dazol e, 2-thiazol yl met hyl benzi m dazol e, indazol e,

hydr oxyazai W@H%4644he, and adeni ne. | nPERAISPYYELY ce of
the invention, the color developer is preferably adjusted to a

chloride ion concentration of 0.05 to 0.2 nol/liter, nore preferably 0.06
to 0.15 nol/liter, nost preferably 0.08 to 0.13 nol/liter for
preventing an unwanted vari ati on of phot ographi ¢ properties. Al so,
the col or devel oper is preferably adjusted to a brom de ion

0. 00088 Apterihef sppenisht i & Snptt o6 Bl oy RS SmpERERTIL 0L BVRT 1,

preventing_ a variation of photographic properties. Mst preferably
chl or i dem@Wditasr oni de i ons are conbined in the above-defined
concentrations. One or nore fluorescent brightening agents

can al so be aliflg®R dolve devdloperearidus ehelating agents raydbeowsed fas da wgémfor
repl eni sher, if necessary. Preferred brighteners are 4,4'-diamno-2,2'-

gener al PV il BishARRE AT RO e RN Biptobing F st bt

repl eni sher sol ution, roved solubility of slurry _processing

[
conposi tdmlomﬁxmwgﬁgéhﬁﬂ&a@%@@@é@@@“ﬁﬂ?&?%%ﬁ%i tive material.

diethylenetriaminepentaacetic acid, ethylenediaminetetraacetic acid,
N,N,N-trimethylenephosphonic acid, ethylenediamine -
N,N,N',N'-tetramethylenephosphonic acid, transcyclohexanediaminetetraacetic acid,
1,2-diaminopropanetetraacetic acid, glycol ether diamine tetraacetic acid, ethylenediamine

10 orthohydroxyphenylacetic acid, 2-phosphonobutane-1,2,4-tricarboxylic acid,
1-hydroxyethylidene-1,1-diphosphonic acid, N,N'-bis(2-hydroxybenzyl)ethylenediamine-
N,N'-diacetic acid, and hydroxyethyliminodiacetic acid. These chelating agents may be
used alone or in admixture of two or more. The amount of the chelating agent added should
be sufficient to complex metal jons in the color developer, and is generally 0.1 to 10

15 grams/liter.

In the color developer, a development accelerator may be added if necessary. Useful

development accelerators include thioether cornpounds as described in JP-B 16088/1962,
5987/1962, 7826/1963, 12380/1969, 9015/1970, and USP 3,318,247 incorporated herein
by reference; p-phenylenediamine derivatives as described in JP-A 49829/1977 and

0 15554/1975; quaternary ammonium salts as described in JP-A 137726/1975, 156826/1982,

43429/1977 and JP-B 30074/1969; amine compounds as described in USP 2,494,903,
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[err], H

In formul awOS@M&each of L[err] and L[err] which may be i deP@T/d885/06%41
different is a group -OR[err] or -NR err]R err] wherein each of Rerr],
Rlerr] and Rlerr] is a hydrogen atomor al kyl group and satisfies at |east
one of the following requirenents (1) and (2). (1) L[err] and
Ll[err] in formula (SR) have in total 4 substituents selected fromthe class -
of the follow ng general fornula (A). (2) L[err] and L[err] in

(% and-BiEh hasbiiehy sAT L, Zégééﬂéﬁfﬁbéﬁiﬁo%ﬁ%‘fé h

Formula class (A) includes: -SBM -0SBM - -NRR R’ X For mul a

cl ass (IBf31H966palyalkyldne oxides as(t&ﬁpn‘eddl—iﬁdﬂﬂﬁ é6®§}8/1962 25201/a96%r nul a cl ass
(A, Xis a halogen atomand R, R, and R' are alkyl groups. In formula

(SR) or |- ng 198N | ’ I—;lng@!%g}l% ﬂ?faﬁi m or -
11@‘1%19% 238r%3d| ni im %égcgsrr%g%(ﬁg 5?? 5?2 e IS e fbgct I ve
elther when used ne Qo used in, i nation with plural types of
di ami ndEkeF %n@%i??&é@ﬂﬂi‘?yr%ﬁ’ n@ use, the compound to be
conbined is preferably a conpound of formula (SR) or a diamnostil bene
cditpound of @peioratly|omeiongnare aatifoggims may be (Siddefl.to tjeSfeve)oper. Exemplary

antifoggants include alkali halides such as sodium chloride, potassium bromide, and
potassium iodide, and organic antifoggants as typified by nitrogenous heterocyclic
compounds such as benzotriazole, 6-nitrobenzimidazole, 5-nitroisoindazole,
5-methylbenzotriazole, S-nitrobenzotriazole, 5-chiorobenzotriazole,
0 2-thiazolylbenzimidazole, 2-thiazolylmethylbenzimidazole, indazole, hydroxyazaindolidine,
and adenine. ¢
In the practice of the invention, the color developer is preferably adjusted to a
chloride ion concentration of 0.05 to 0.2 mol/liter, more preferably 0.06 to 0.15 moV/liter,
most preferably 0.08 to 0.13 mol/liter for preventing an unwanted variation of
3 “photographic properties. Aiso, the color developer is preferably adjusted to a bromide ion
concentration of 0.0001 to 0.0004 mol/liter, more preferably 0.00012 to 0.00038 mol/liter,
most preferably 0.00015 to 0.00035 mol/liter for preventing a variation of photographic
properties. Most preferably chloride and bromide ions'ére combined in the above-defined
concenirations.

) One or more fluorescent brightening agents can also be added the color developer.

and color developer replenisher, if necessary. Preferred brighteners are 4,4'-diamino-2,2'-
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[err] In formula (SR-c), each of I[err], L4, L5, and L6 which
may be identical or different is a group -ORlerr] or -NR[err] R2Q wherein
each of R18, Rlerr] and Rerr] is a hydrogen atomor substituted or
unsubst i t uNQI9%6R4Y group. The bright eni ng agent which is uBeHUSP/0S141
conbi nation with the conpound of fornmula (SR) may be selected from
comercially available diamnostilbene brighteners. Such comrercially

avai |l abl e conpounds are described in for exanple "Dyeing Note, " 19th Ed.,
Senshoku-sha, pp. 165-168; T. Ruble "Optical Brighteners, Noyes Data
Corp., (1972) and "Handbook Textilhilfsmttel™, (1977) pp. 645-66. Anpng

the pr odigsifsstiieme coRpBuidie mﬁpm&is%ﬂﬁ@hﬁrou@@ﬁw@bg@?'(sﬁf edl €

preferred. In"practicing the invention, erred that the
col or devel oper worKi .sol.utd.on. and col or. devel opi ng, repl.eni sher be
ubst anbiEiaTeR feehieste kin SobiRt oy Bepihin B, miprovet Sotbbilty of surry

- 29- standpoi nts of preventing precipitation from

occur r i prgcéssingreompegition; aidereduced stain af pracessed photosensitive mpdtefialgr aphi ¢
properties fromoccurring wwth a variation of the quantity photosensitive
mat eri al bei ng processed. The term "substantially free" neans a benzyl

al cohol concentration of less than 2 m/liter, nore preferably |ess
t han O. /liter. Most 5 preferably, the replenisher or devel oper is
free of nzyl al cohol . H The inventive slurry nmay be used at

|

N
T

a processing ten’pbp{t%dé of N0

N

t oS50 C,
@ SOsM L,
CH=CH
A

In formula (SR), each of L, and L, which may be identical or different is a group
-OR,, or -NR;,R; wherein each of R;;, R, and R,; is a hydrogen atom or alkyl group and
satisfies at least one of the following requirements (1) and (2).

(1) L, and L, in formula (SR) have in total 4 substituents selected from the class of
the following general formula (A).

@) L, and L, in formula (SR) have n total 2-4 substituents selected from formula

class (A) and remaining substituents selected from formula class (B).

Formula class (A) includes: -SO,M, -0SO,M, -COOM, -NRR’R" X

Formula class (B) includes: -OH, -NH,, -CN, -NHCONH,

In formula class (A), X is a halogen atom and R, R’, and R” are alkyl groups. In

- formula (SR) or (A), M is a hydrogen atom, alkaline earth metal, ammonium or
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preferably 30 to 45 C. The developing tine is in the range of 20 seconds to
5 mnutes,wooguseqar Preferably 30 seconds to 2 minutes. To npedrjiissosaksf | uent
and pronote environment al protection, the amount of devel oper
repl eni sher solution used is preferably reduced by vari ous
regenerating nmethods. Regeneration of the processing solution can be
carried out while circulating the solution in an automatic
processor. Alternatively, the processing sol ution can be taken out
of. the processing tank, regenerated by suitable treatment, and then

fed baP¥idigiume 1&@@%@ fosmula SR) as effective eithariwhanawed alone arawhemne
regenerated for reuse by renmovi ng contam nants and/or restoring

necessfded idQoaitReionCHRDARED tFpes DI idsiasstilfene comPeyRisO PR such £daBiNEd at ed by

passing it through an ani on exchange resin, effecting electric
di al ysj r by adding a chem.cal co sition kno as_.a t.egenerating.agent
to it {%d' the corXpoqxﬂCtp g’&&&“ﬁ%ﬁ%?ﬁ?’?%\mma OM? @{ 3s ready for
reuse. The percent regeneration (which is given as the proportion
of an dixminossilbeng compound of thp Ifelioveing igeperal formmlp (SR-c). preferably at
| east 50% nore preferably at |least 70% In the devel oper regeneration
pgocesGSR_gjﬁe devel oper overflow is regenerated and used as a repl eni sher.
Ani on exchange resigp is preferably used here. Regarding the
preferred corrpos'iti on ﬁf' apyon exchange resin

3 a

’dd

- 30- e #FEygeneration of the resin itself, reference
@hl Ed. 1986) by M t subi shi
exebange resins ¥PaMt hosdsof the

is made to Diaion nual {{(1),
in by reference. It

Chem cal K K. Prefened apnio
conposition describe USP 49748, TaH=+QEPr pofr at ed her
is also recommended thaf an overf| OwAs : as a
repl eni sher nerely by kdding a S8M regen @ g agent fhereto w thout
JQ th met hod
b en Es because this

resorting to anion exchange or electric dial {84

described in USP 5,147, 766; incorporated herel
met hod is quite sinple. H

In formula (SR-c), each of 1,, L, L;, and 1, which may be identical or different is
a group -OR,; or -NR,R,, wherein each of R;;, R and R,, is a hydrogen atom or
substituted or upsubstituted alkyl group. The brightening agent which is used in
combination with the compound of formula (SR) may be selected from commercially
available diaminostilbene brighteners. Sucil commercially available compounds are
described in for example “Dyeing Note," 19th Ed., Senshoku-sha, pp. 165-168; T. Ruble
“Optical Brighteners, Noyes Data Corp., (1972) and “ﬂandbook Textilhilfsmittel”, (1977)
Pp. 645-66. Among the products described therein, BlanROpﬁOI' REU and Tinapol SFP are
preferred. |

In practicing the invention, it is preferred that the;, color developer working solution

and color developing replenisher be substantially free of benzyl alcohol from the



The slurry is generally contained in a replenishing cartridge which may be
made of any desired material such as paper, plastics and netal s,
preferably plastic materials having O a coefficient of oxygen .

per neati on o0 50 mM/(m)(atm (day). The coefficient o xygen
perneationvﬁé§ﬁﬁgskeasured by the nethod described in N J.E83W5%MFL92
perneation of plastic containers, " Mdem Packi ng, Decenber 1968, pp.

143- 145. Preferred plastic materials include polyvinylidene chloride
(PVDC), nylon (NY), pol yet hyl ene (PE), polypropylene (PP), polyester
(PES), ethylene-vinyl acetate copol yners (EVA), ethyl ene-vinyl

al cohol copolyners (EVAL), polyacrylonitrile (PAN), polyvinyl

al cohol s(aﬂﬂ@ims&ﬁ’ TR pecipivatibe frephédtatriiein(thEfoplendiienand Ho&Gatiod\deC, NY,
PE, A, E%)AL, gﬁ%pr are preferred for th'éelJ pur pose of reducing

"t o coRRORRBLE debperies frop. feofinfne i ViR F il RbdBferifilte Lo R oy o

| am nated in a proper conbination (into a so called |amnate or

conposi matgrial Pemgprecassas: alhecterma substantialiy freefomeans @ hengpalaohel udi ng bott ! e,

cubi ¢ and pi | ow shapes. Cubic type and anal ogous containers are
pr ef er r gendeAEatise of 126/thah ¢ rhl/Kest,dhére (Preferably less than 0.5 ml/liter. Most
- 31- easy to handl e, and collapsible into a m ni nal

vol.une after.,us The ¢ 0Sli film referably has a thickness of
Zbdut 5 Prgeieblh She reafenise fedevBiopes Bittes of vepallicpBof o ¥, 060 (ferr]).

The container should preferably have an interior volune of about 100 m to
20 |iters, ndme inventive slupygnas é@ugnd@ﬁ@mrowﬁnmempﬁer oft20rte SOTKS cont ai ner
or cartridge may be contained in an 5 outer box of corrugated paper

board opraferasly 30 fP45T CaThe dévieRipiay fiMeliy in the Qaﬁgrﬁf@br&%on@& to 5 minute§,artri dge
. ow

may be integrally formed with an outer shell rtridges with a |

Coet {0 rapnd WS, P ihin Skt Bt cRAPSRRAT © 10"

protection, the amount of developer replenisher solution used is preferably reduced by

) various regenerating methods. Regeneration of the processing solution can be carried out
while circulating the solution in an automatic processor. Alternatively, the processing
.solution can be taken out of the processing tank, regenerated by suitable treatment, and then
fed back to the processing tank. In particular, the developer can be regenerated for reuse by
removing contaminants and/or restoring necessary developer components. The used

developer is regenerated by passing it through an anion exchange resin, effecting electric

)

dialysis, or by adding a chemical composition known as a regenerating agent to it to
increase its activity whereupon the solution is ready for reuse. The percent regeneration’
(which is given as the proportion of an overflow in overall replenisher solution) is
preferably at least 50%, more preferably at least 70%. In the developer regeneration

) process, the developer overflow is regenerated and used as a replenisher. Anion exc':ha'nge

resin is preferably used here. Regarding the preferred composition of anion exchange resin

!
H
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EXAMPLES . Exanpl es of the present invention are given bel ow
by way of i womssideed1i on and not by O way of limtation. PCT/USEXANDI| e

1 A sel ection of conpounds according to fornula (1) as
described in table 1. were eval uated for water mscibility, and
speci fic p-phenyl enedi am ne derivative: 4- am no- 3- net hyl -

ethyl -N- ((beta)-(nethanesul fonam do) ethyl)aniline free base (CD-3 5
FB) solubility. The results were conpared to prior art and ot her

Comoundibde FESBRANGN g e resin toutf eRfFREe inigadk o Bialonfhamial . 1B Bakd, 671

gmof CD-3 FB per liter of test solution at 25 C yielding a clear
sol uti or(W&@eb}'fMumblathi@am%KKr Breférred anddnd exchhngel resins arenthosenof/tigo (W w) of
t he test ‘conmpound (1) and 25% wat er except where noted. This CD 3

FB sol ukloiripisifibh d8édrbedas Us@4 9483?11'3&&&90&%&&% gencﬁoi{qg%ib‘aus slurry

devel opers coul d be prepare W th such In'contrast,
slurry develo e ared.with the co arat ve. exa whi ch

"ot SETuaRbiled PRI EIAY i TeRrLeEGLAS 4 (IeBPERRPREY A RGOS ked phase
separation, significant viscosity increase, and CD-33 FB precipitation
whén di Iregendratingtagentt theretoTwithous sesottingzto anionrexehdnge dr electricadihlysik. as in the

method described in USP 5,147,766; incorporated herein by reference, because this method
is quite simple.

The shurry is generally contained in a replenishing cartridge which may be made of
any desired materia] such as paper, plastics and metals, preferably plastic materials having

0 a coefficient of oxygen permeation of up to 50 ml/(m2)(atm)(day). The coefficient of

oxygen permeation may be measured by the method described in N. J. Calyan, O2
permeation of plastic containers," Modex"n Packing, December 1968, pp. 143-145.
Preferred plastic materials include polyvinylidene chloride (PVDC), nylon (NY),
polyethylene (PE), polypropylene (PP), polyester (PES), ethylene-vinyl acetate copolymers
(EVA), ethylene-vinyl alcohol copolymers (EVAL), polyacrylonitrile (PAN), polyvinyl
alcohol (PVA), and polyethylene terebhthalate (PET). Among these, PVDC, NY, PE,
EVA, EVAL, and PET are preferred for the purpose of reducing oxygen permeability.
These materials may be used alone and shaped into containers. Alternatively, they are
shaped into films which are laminated in a proper combination (into a so called laminate or
composite film). The container may take any desired shape including bottle, cubic and

piliow shapes. Cubic type and analogous containers are preferred because they are flexible,

31-



- 33- Table 1. Solubility tests for CO-3 FB in

sel ect ed exanpl es of conpound (1). Conmpound (I) "lnventive'
ExanFI es Mol ecul ar Structure Solubility Test Mscibility w.th

esul ts wat er Et hyl ene gl ycol (EQ -1
Pass WO Mgl 5 Di etyl ene gl ycol (DEG PCT/USOOS14L |
Pass Pass .

easy to handle, and collapsible into a minimal volume after use. The composite film
preferably has a thickness of about 5 to 1,500 (1), more preferably about 10 to 1,000 (p).
The container should preferably have an interior volume of about 100 ml to 20 liters, more’
preferably about 500 ml to 10 liters. The container or cartridge may be contained in an

5 outer box of corrugated paper board or plastic material. Alternatively, the container or
cartridge may be integrally formed with an outer shell. Cartridges with a low coefficient of

oxygen permeation are particularly appropriate for the slurry developer.

EXAMPLES

Examples of the present invention are given below by way of illustration and not by
0 way of limitation.
Example 1
A selection of compounds according to formula () as described in table 1. were
evaluated for water miscibility, and specific p-phenylenediamine derivative:

4-amino-3-methyl-N- ethyl-N- ((beta)-(methanesulfonamido) ethyl)aniline free base (CD-3

Wn

FB) solubility. The results were compared to prior art and other non-inventive compounds.
A “pass” notatién signifies that the test compound was miscible with a water and could
dissolve at least 0..1 gm of CD-3 FB per liter of test solution at 25 C yielding a clear
solution free from noticeable turbidity. All solutions contain 75% (w/w) of the test
compound (f) and 25% water except where noted. This CD-3 FB solubility criteria was

) selected because stable, homogenous slurry developers could be prepared with such

compounds. In contrast, slurry developers prepared with the comparative examples which
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Trietyl ene, gl ycol (TEG -3

Pass wo 991466401 yet hyl ene gl ycol 200 (about 4 EO uni ts)"c'l'/tl’s”!05141

Pass Pass , 2- Propanedi ol -5

Pass Pass 1, 3- But anedi ol -6

Pass Pass 10 EG nononet hyl et her -7

Pass Pass 2- Met hoxyet hyl et her -8

Pass Pass 2- Et hoxyet hyl et her -9

Pasg failed the Cﬁ%ﬁg&lgbmty criterig @&ﬁ%‘%ﬁefﬁﬂﬁé seggagg&sgnﬁmnt W&F%sny

conpri si ng: Pass 52

% EG- nmareasccgnd €D-3 FB precipitation when diluted w;tb water The results arqgmmnggzgd Bcetate |
(not inventive) 1.6 % EG -1 P‘
DEG +1lafeacet at e, 5:1 bl end (Ww, no water 1-2, 11 Pass ;
Pass 20 dded EG + DEG (npno) net hyl ether, 7:3 blend i
-2, 7 Pass Pass w W) [ err] - Butanol ;
1-17 Pass Pass = . . Conmparative Exanples: 25

G ycerol : C1 : Fai-l '

Pass Tri et hanol am ne (TEA) - G2

Fai | Pass EG di phenyl et her C3

Pass Fai | EG di et hyl et her C4

Pass Fai |

-34-
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The suitability of diethylene glycol (inventive)
maki ng a slurry devel oper was

Exanpl e 2
and triethanol am ne (conparative) in
conpared (see conposition below, all raw materials are solt ds uni ess
not ed ot herywp96leearNe sl urry devel oper was prepared using a pelyRbssa; model
5 LARTA hi gh shear | aboratory m xer equi pped with a standard Enul sor
screen with nmedi um perforations (available from Silverson Machi nes
Inc. (East Longneadow, MA). The bl end was continuously cooled in an
ice water bath during processing so that the bl end t enper at ure never
exceeded 40 C. The finished slurry devel oper was -subjected to a cold
storage test at 4 C for 3 days to confirm phase stability and CD-3 FB

sol ubi | i Tabled s Solubflity tesifor CDSFB il selected bxtsiniphes dfitompbmid (I t he concl usion
of the test, the DEG slurry appeared honobgeneous and fl owabl e

wi t hout notlceable sedlnent on warmng to roon1tenperature while the

IEQ stS L‘SI |r 4 ompoﬂnd fé)rrﬁmme &myzss 3 F 3ar;§trtle Sokbiliy H%F Mnmmrwxmaﬂ er.
-35- Results water
Ethylene glycol (EG) I { Pass Pass
5 Diethylene glycol (DEG) - I2 Pass Pass
Triethylene glycol (TEG) I-3 Pass Pass -
Polyethylene glycol 200 (about 4 EO units) 14 Pass Pass
f,2-Propanediol 15 Pass Pass
1,3-Butanediol I-6 Pass Pass
10 DEG-monomethyl ether 17 Pass Pass
2-Methoxyethyl ether I-8 Pass Pass
R-Ethoxyethyl ether I-9 Pass Pass
TEG-Pheny! ether I-10 Pass Pass
EG Acetate Mixture comprising: Pass Pass -
15 52 % EG-monoacetate I-11
46 % EG-diacetate {not i;xvenﬁve)
1.6 % EG It
DEG -+ EG-acetate, 5:1 blend (w/w), no water | I-2, 11 Pass Pass
20 hdded
DEG + DEG-(mono)methyl ether, 7:3 blend | ¥-2, 7 Pass Pass
(w/w)
p-Butanol ﬁ I-17 Pass Pass
li Comparative Examgle; u
25 Glycerol ' C-1 . Fail Pass
Triethanolamine (TEA) C-2 Fail Pass
EG diphenyl ether C3 Pass Fail
EG diethyl ether C4 Pass Fail

-34-



Tabl e 2. TEA.and DEG bl end conposition and preparation.

Conponent  wo 99/46641 Grs/ 1.5 m Xi Ng pPr oc exTN/8s99/05141 :
1. a. TEA b. DEG 651.5 Conmponents 1-5 were
bl ended toget her at

| east 6000 rpmuntil sodi um hydroxi de

di ssol ved as shown by a clear, turbidity

free solution. 5 2. Pot assi um brom de 0.2
3. - Ang‘ oni& zurfact ant (al kylaryl sulfonic 1.3 aci d,

sodi um ivative) 4. Noni oni ¢ surfactant (pol yoxyethylene
0. 05 derivative) 5. Sodi um hydr oxi de

45.6 Thé suitabHiDir Af diettylereqgiycoln(inatiitive) and triethanolamine (Comyfarative) in
Conmponents 6 & 7 are added together to

the m
 pm U n;‘rn%ﬁﬁg m@%ﬁ) ﬁg&e?ox%k e %ggxbﬁrﬁ?@&gglgoal%o%gf ow. all raw materials are

342. 6 I e NN d| et hanesul fonl C
Conponeolids alesoioted OEEON LB HEFY dsvelager was prepared sing a Sierson model
m x and the m x is blended at 9700 rpm

urﬂl | Ho4R/DArtdgls shear laboratord. mixer Equipgeidewiting sﬁﬁ&zﬁﬂ Emulsor screen with medium 32. 6
Di sodi um 4, 5-di hydr oxy- Conmponents 10 - 12

are ad e
the m Dbl ailfle from Siprerson MasBisRF BES sl TSI, oo et
unti| honobgenous. 11. Sodiumsulfite 3.9
12. S35 GAREIEROUsTY eroled in an ice water bath during progessipg so that the blend

4- Am no- 3- net hyl - N-et hyl - N- ((bet a) - 140. 1 Bl ended into the m x

begi nnitegperatut® dBverexceeded 40 C. The finfshed blangsdevélopanwanautidired ana kolae, _
and gradually increased to 7000 rpm unti | Sulfiric acid salt,
(CD-3) :

130, 2 SereEERLa4 G PR3 g Sxt°a%{=9%¥ﬂ§ﬁ8%éé§a‘zﬂ%ﬂ€o%D-3lﬁB soldtifly aftr
rpmuntil hor;ggenous Water soluble |i &é d silicone

sut f actdiiption and disselgtipe e Watsr. 15‘\t&hq@n&h§mdzfébe testysh DEG glurry appeared
derivative the mx and the mx is

bl ende hoatogeRétds laBdflowable thhout noticeable sediment on warming to room temperature
until honogenous. Pol ystyrene sul fonate-maleic acid =~ 13.0

copol yRBlu. te TR A\lgﬁ,ﬁ.y }E@%&&eg taByljeS’Qﬁ‘}' (‘E‘éﬂeﬁf Jnﬁtﬁlﬁﬁgreﬁlkﬁa%d Shibstantial

amounts of CD-3 FB precipitate on dilution with water.
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Exampl e 3

Ef fect of el evat e_d

tenperature storage of a slurry devel oper containing diethyl ene

gl ycol

on pkotgssaphi ¢ sensitonetric perfornance.

PCT/USY9/05141 1 y

devel oper was fornul ated as descri bed bel ow and subjected to 4 week 5

aging tests at 22 C and 50 C. At the conclusion of the aging period,

slurry devel opers were diluted wth,

rati o of

wer e perfornmed using avail able comercially pre-exposed

liter of slurry to 9 liters of

t he

and di ssolved tap water in the
water. Sensitonetric tests

control

strips X %19 ' s. wed stri.ps made from East man Kodak Edge and
Royal , 2@]&8 381@5 ﬁ?ﬁl?g’!e ,comptogﬁgfléﬂfl PERABOB. £ and Agfa Type 10 col or
pri nt al Paper-S- Fable—3a-—Phot ngr,’-\r\hi c_process condition
used: Cdnfpiotent t | P'®md/E.8C)| mixing procedure t ENPEr at ure
pr oduct (F) kegDeaeaal pnent 45
100 WOT RT Ty $Or Ut oI
prepar g d-fr oqfnTﬁéG b. DEG 651.5 Components 1-5 were blended together at
slurry jdevel oper, least 6000 rpm until sodium hydroxide
pH=10. 1 Bl each Fix: 45 dissolved as shown by a d1g@, turbidity
Fuji Hdint HA St dbi | i zer 3¢ free solution. 100
Fugi HJnt | id Stabili zirL 30 100
F jae_d %%‘E“"gt’”’m ®  Stabilizd®? 30 100
Fuji Hynt Suqsdnlclstrfactant (alkylaryl sulfonic Chgrigct eri gtic curves were nmeasured pn the
conti nyous jvridgRdifh sdlqRrivaleyi N) ,
‘t.4, Nonionic surfactant (polyoxyethylene 0.05
derivative)
5. | Sodium hydroxide 45.6
6. EDTA, tetrasodium salt 55.6 Components 6 & 7 are added together to
the mix and the mix is blended for 9100
rpm until homogenous,
J 7. Potassium carbonate 342.6
8. Rydroxylamine N,N" diethanesulfonic 61.2 Components 8 & 9 are added together to the
acid mix and the mix is blended at 9700 rpm
until homogenous.
9. Brightening agent 326
10. |} Disodium 4,5-dihydroxy- 6.5 Components 10 - 12 are added together to
m-benzene-1,3-disulfonate the mix and the miX is blended at 9700 rpm
until homogenous.
11. | Sodium sulfite 39
12. | Sodium chloride 13.0
13, | 4-Amino-3-methyl-N-ethyl-N-((beta)- 140.1 Blended into the mix beginning at 4000 rpm
(methanesnifonamido)ethyl)aniline, and gradually increased to 7000 rpm until
Sulfiric acid salt, (CD-3) homogenous.
14. | Water 130.4 Added to the mix and blended at 10,000
pmn until homogenous.
15. | Water soluble liguid silicone surfactant 2.6 Componernts 15 & 16 are added together to
derivative the mix and the mix is blended at 5000 rpm
until homogenous. .
16. | Polystyrene sulfonate-maleic acid 13.0
copolymer

Note: EDTA is ethylenediamine tetraacetic acid

- 36 -
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D(max), HD, .LD, and ganma were neasured and conpared with Fuji Hunt EC RA

LR dewebagueds as the reference. No significant differeRrCrRaISHIN5141
sensitonetric performance was

- 37- observed anong the 22 C and 50 C stored sanpl es,
freshly prepared slurry devel oper, and the reference devel oper.
The follow ng represents the conposition and nethod of preparation of the
DEG slurry devel oper used in the aging study (all raw materials are
soli ds Enlesgagoted 5 otherwise). A5 liter batch size was prepared
suffici ke 50 liters of devel oper wor ki ng solution. A
Charl es Ross and Sons nodel MELOOLX honobgeni zer with a fixed speed

of 4850 rpm Bctofielepted. tefiperature storage of hishgrydévelopep t eatainthgPibplenat er vas
used throughout such that the mx tenperature never exceeded 40 C during
Prepar g8} on photographic sensitometric performance. - '
A slurry developer was formulated as described below and subjected to 4 week
5 aging tests at 22 C and 50 C. At the conclusion of the aging period, the shurry developers

were diluted with, and dissolved tap water in the ratio of 1 liter of slurry to 9 liters of

water. Sensitometric tests were performed using available commercially pre-exposed

control strips and exposed continuous wedge strips made from Eastman Kodak Edge and

Royal, Fuji Super FAS Type 5, Mitsubishi SA B220-F, and Agfa Type 10 color print

0  papers.

Table 3a. Photographic process conditions used:

tank time (sec) temperature product
)

Development 45 100 working solution
prepared from DEG
slurry developer,

| pH=10.1

Bleach Fix: 45 100 Fuji Hunt RA

Stabilizer 30 100 Fuji Hunt Superflo

Stabilizer 30 ‘ 100 Fuji Hunt Superflo

Stabilizer KD 1100 . Fuji Hunt Superflo

Characteristic curves were measured on the contimious wedge strips. D(min),

D(max), HD, LD, and gamma were measured and compared with Fuji Hunt EC RA LR
developer as the reference. No significant differences in sensitome&ic performance was
-37-



- 38 - Tabl e 3b. DEG bl end conposition and pyreparation
Conponent Grs/ 6. 35 kg M xi ng Procedure
bat ch WO 99/46641 DEG PC’I‘IUS%D?W
Conmponents 1-4 were m xed

until dissolved (approx. 10

mn) formng a hazy clear

sol ution 2 Pot assi um brom de 0.5 5

3 Sodi um chl ori de 50 4 Sodi um

hydr oxi DTA- 2

e ot oBSerP&PiRong the 22 C 334,50 C stored s&éﬁle?%ggsmgo%g e tsxulxgi @gﬁgk}' "

m X un%ﬁ nlforJn di sper sed. Pot assi um car bonat e
1315 e reference developeToxy| ami ne N, N 267

Add conponents 7 & 8 and di et hanesul fonic acid

m x until urffhedolidwing represents the composition and method of preparation of the DEG

di spersed .0 8 Bri ght eni ng agent 25

9 Di %g!u

conpon gj @@vglog Sr useg in the aging study @nga&'l tgn%lx f/lgenﬁ%l«gﬁ leﬁ%s nofe%

mx until upifor dlsulfonate

di’sper gthgrwise). A 5 htq@at%empqrp@ sufficient to make 50 liters of developer 15

11 Cb-3 537.5 Cool mx to

22 C befogkiag solution. A Charles Ross and Sons model ME100LX homogenizer with a fixed
addi ng conponent 11. Then

i spor s 674850 B s gpploved, Gopipupus spojing i aggiex. 4 C ap water wag g
Add conponents 12 & 13 sur f act ant

and mi usedrfbrqughantsyelyfhat the mix temperature never exceeded 40 C during preparation:

" - 38 -



di spersed 5 . 13 p-1sononyl phenoxypol ygl yci dol 2

14 \ater WO 99/46641 570 PCT/USYA5141
conmponent 14 and m x :
until uniformy dispersed 15 Anionic surfactant (al kyl aryl
5 ' Add conmponents 15 - 17 and sul fonic acid,
sodi um sal t mx until uniformy
derivative) di sper sed
16 - Noni.Qnic ui; n re . 0.2
(pol yoxy’g"t ‘Wén Pg(gi)feyéfplygysmonandprewqu. Tol uenesul fonic Acid hydrate
50 - 39 -
Exanmpl e 14 | component The effects on €3 birl1fy.upon djrutron of the
slurry With re pnect to (a) the pr:gB ﬁ%%égand a%é‘é“ﬁ%@” ®conpounfl 1;
(b) hi gh—eHe—tewwat-er—eort-ent—{c)—slurdy Conponent _addition .
order; 4nd|@BG working strength ph are exggioned as SUSIHRbheA® Y4 wird ARLL| 4A
5 be¢l ow. Exanpl e Par anet er until dissolved (approx. 10
Descri pgi of 4( a) The pfesence and agﬁﬁﬂﬁﬁmfgh qaeung |
The effe¢ct jof EG ( PE-1: solution
i nventi ye)Jversus grycerot {(PE3:
conpar af 2v ¢ Posiugbssmidee . 4(b) |05 H gh and | ow water coptent
Thes ef f ¢gt - er content
i . g ap §r\ ggd}&tﬁmg \é\l/ w) (PE-1- 30
i nventiye) | s6diudihyfoxidgb@ds cont ent 148.5
i.e. 6609t(tww—(PE2:
conpar af P v ¢ etrasodira B Ted| ydeate 4(c) 213.5 Sl ur{raadeangameste 8 tji on
or der The effect of addition orfder i.e. mix until uniformly
ei ther pddi{ng substantial anounts dispersed.
of wate}f _before (PE:1. 1 nventrve) R
or aftek 6( pEptass (c?‘fthat lve) 1315
di sper s| 79| Hp&oSkdid Nekal i ne 267 Add components 7 & 8 and
diethanesulfonic acid mix until uniformly
: dispersed
0 8 | Brightening agent 125
9 | Disodium 25 Add components 9 & 10 and
4,5-dihydroxy-m-benzene- 1,3- mix until uniformly
disulfonate dispersed
10 | Sodium sulfite : 15
11 { CD-3 - | 5315 Cool mix to 22 C before
adding component 11, Then
mix until uniformly
dispersed
12 | Water soluble liquid silicone 10 Add components 12 & 13
surfactant and mix until uniformly
dispersed
5 13 | p-Isononylphenoxypolyglycidol 2
14 | Water 570 Add component 14 and mix
until uniformly dispersed
15 | Anionic surfactant (alkylaryl 5 Add components 15 - 17 and
sulfonic acid, sodium salt mix until uniformly
derivative) dispersed
16 | Nonionic surfactant 0.2
(polyoxyethylene derivative)
17 | p-Toluenesulfonic Acid hydrate 50




conpounds and solid CD-3 into ‘ .
et hyl ene glycol is exam ned. - 4(d) Wor ki ng strength pH.
The ef f ect wad osvdaes1f i nal wor ki ng : ' PCT/US99/05141
strength pH is exam ned (PE-1:

pH 11.25, inventive vs. PE-4:

pH 12. 22, conparative according

't o Hashi not o). Di ssolution tests were done by diluting 124
gns of slurry to make 1 liter of solution (vol. dilution factor of
10y at 22-2 C4‘ wi th deionized water. Diluted solutions were kept
expose air overnight and observed the next day for evidence of CD3
FB precipitate or oxidation products. A "pass" notation neans that
a cl ear, turBheleffgcts or €Ds3Istzbilisy upers dilutéan of the shurry with respect to (a) the
- 40 - A "fail" notation nmeans that a CD-3 FB derivative
preci pi [ ' b ant.
NVENT! D G AR b(eBE 4 opficRud MU bighFid Tof Bt forhen®) Sry cullfcment’.
Sanpl e .Di ssal uti H,of dilute Descr.iption Conpar atj v No.
Toot © addifibn ogierh and D Hptihe Steabliih pey Ratined As s zed 3 fbls A
Pass 11. 25 ef f ect effect Conparative PE- 3
Fabl below: 11.44 4(b) Water effect Inventive PE- 1 Pass
11. 25 Conpar ati ve PE- 2 Fai | -
4(c) Addi tion | nventive PE- 1 Pass 11. 25
order effect Conmparative PE-1' Fai |
11. 70 t—m—e————— A A L ol oot auantliyuo PE- 1
Pass Pass
12. 22 [T]EXC a onparatl ve gl yceror tairs to prevent gb-3 FB
derivat{i#® precilFhe a9l abgencgrofcoompornddG pf Ehesffest ofi B (BR-Y:at i on. I n
exanpl q 4(b) a water content in inventive) versus glycerol (PE-3:
comparative) is examined.
4(b) High and low water content The effect of low water content
' i.e. approx. 2.0 % (w/w) (PE-1:
inventive) vs. high water content
ie. 66.0 % (w/w) (PE-2:
comparative) is examined.
0 4(c) Slurry component addition order The effect of addition order i.e.

either adding substantial amounts
of water before (PE-1: inventive)
or after (PE-1': comparative)
dispersing the solid alkalime
compounds and solid CD-3 into
ethylene glycol is examined.

4(d) Working strength pH. The effect of the final working
strength pH is examined (PE-1:
pH 11.25, inventive vs. PE4:
pH 12,22, comparative according
to Hashimoto).

°

Dissolution tests were done by dilating 124 gms of slurry to make 1 liter of solution
; (vol. dilution factor of 10) at 22-23 C with deionized water. Diluted solutions were kept |
exposed to the air overnight and observed the next day for evidence of CD-3 FB precipitate

or oxidation products. A “pass” notation means that a clear, turbidity free solution resulted.
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excess of t:he inventive limtation of 50 % (ww simlarly fails to prevent
preci pi taWw@po/4didtl e a | ower water content under 50 % prevaaRUS9/05141
precipitation. In exanple 4(c) the addition of water in excess of 5 %
(ww prior to the addition of inventive EG causes precipitation while the
addition of the sane anpbunt of water after the blending of EG alkaline
conpounds, and CD-3 does not cause precipitation. Lastly, in exanple 4(d),
the effect of hi gh pH after diIution i.e. a pHof greater than 12.0 and

oD 3 pp o SR BO e o COUFE Pl e prBRR Ry e o3 e Sl 0 o1

IS under 2.0 and EGis present

41 - table 4B below. pegcr i ption of PE-1 to PE-4 Test Slurries:
Al slurry corrponents are soli ds unl.ess not ed otherwise. Slurry PE-1' is
| dent i TAH _ NTPYEACOMPARAS ‘; PEST RESTBrSthe order of addition of
t he Phosphonat e Chelate solution
Per ce 7
listedEx seqestial |y qduheedtivel t h
Silver lkd with a
st ands CITTredt o P e or et oS ot e blend is
hémoge mﬁal)s :>ébm;niuhé14c,lmhnw MJLzssrl ON SU\/IVARY
For nmulla Nane| effect PE- PE= 3 PE-4
EG or |GLYCER{L 70 gﬁiopm@)atlveO( lPrEéiEG) FaiDgm ( GUYIIEROL) 70gm
(AYCH
W Water effect | Inventive PE-1 Pass 1125
Comparative | PE-2 Fail -
4(c) Addition Inventive PE-1 Pass 11.25
order effect ) .
Comparative | PE-1' Fail 11.70 to
’ 11.40
4(d) pH effect Inventive . | PE-1 Pass 11.25
Comparative | PE-4 Pass 1222

In example 4(a) comperative glycerol fails to prevent CD-3 FB derivative
precipitation while inventive EG prevents precipitation. In example 4(b) a water content in
excess of the inventive limitation of 50 % (w/w) similarly fails to prevent precipitation while
a lower water content under 50 % prevents precipitation. In example 4(c) the addition of
water in excess of 5 % (w/w) prior to the addition of inventive EG causes precipitation while
the addition of the same amount of water after the blending of EG, alkaline compounds, and

" CD-3 does not cause precipitation. Lastly, in example 4(d), the effec_:t of high pH after
dilution i.e. a pH of greater than 12,0 and the absence of compound I (accorciing to
Hashimoto) is also seen to prevent CD-3 precipitation which is equivalent to the inventive |

case where the pH is under 12.0 and EG 1s present.
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Di et hyl hydroxylamne liqgq. 4.00 gm 4.00 gm 4.00 gm 4.00 gm 15

Sodi um Hydr oxi de 4.08 gm 4.08 gm 5. 00gm 5.15 gm
Pot assi um Car bonat e 24.00 gm 24.00 gm 24. 00 gm 24.00 gm -
Sodi um Sul f MQ99/46641 (0 30 gm 0.30 gm 0.30 gm PCOUSD/0§ M1
EDTA 1. 0gm 1. 0gm 1. 0gm 1. 0gm
Ti nopal SFP 3.0 gm 3.0 gm 3. 0gm 3.0 gm 20
Ch- 3 11. 25gm 11. 25gm 11. 25gm 11. 25gm
Phosphonate Chelate 5.31 gm 5.31 gm 5.31 gm 5.31 gm
(43% aqueous soln.) Dei oni zed Water - 236 gm 25

[ w W . Q 1.8 1.8 pH

I AN = o e : 11. 44 ' 12. 22

-42- Benefits of Invention There has

been descri bed a honbgeneous, slurry-formsingle part col or

phot ogr aphi ¢ _ARRIrBPEImyRASHEe 3td $olids Whiledh nbed Gitlepie. SAATFPESD!iY fdbntibalvat er
to make a wor king strength devel oper or devel oper replenisher..In

5
2 cont ai REE kvt BF shesbibi e B order of lon b B Rhoimpbudle Chelale sorifoe?”

enbodi nent, the slurry can be easily transferred fromthe container into a

pho? ogr &40 EG greointerchanged. aPercputages ofiwater eontsnt are alspsprovisiefiorEagh bmpotmidyhl y

stabl e, and sinmple to use while at the sane tinme minimzing the
possi bi listed i8lsedentiallyoadiel & tror@ér Béted, andblended'Gsifg AISHveS oW mhdlel LARTA
conventional |iquid concentrates and ready-to-use solutions, the slurry

has red éﬁ%ﬁi farﬁ%ra%gg ﬁ"\ueiiexgg'c}uipﬁ’gai Wit G Bk s s A leBlugt 2V NOS 1N

transpo

. perforations until the blend is homogenous. See table 4C below:

10
Formula Name PE-1 PE-2 PE-3 PE4
EG or GLYCEROL 70 gm (EG) 70gm (EG)  70gm (GLYCEROL) 70gm (GLYCEROL)
Diethylhydroxylamine lig. 4.00 gm. 4.00 gm 4.00 gm 4.00 gm
15 Sodium Hydroxide 4.08 gm 4.08 gm 5.00 gm  5.15gm
Potassium Carbonate 24.00 gm 24.00 gm 24,00 gm 24.00 gm
Sodium Sulfite 0.30 gm 0.30 gm 0.30 gm 0.30 gm
EDTA 1.0gm 1.0gm 1.0gm 1.0 gm
- Tinopal SFP 3.0gm 3.0gm 3.0gm 3.0 gm
20 cD3 11.25m  1125zm 11.25sm 11.25gm
Phosphonate Chelate 531lgm 531gm 531 gm 531gm
(43% aqueous soln.)
Deionized Water - 236 gm -
5 Water % (w/w) 1.8 66.0 1.8 1.8
pH of diluted sturry. 11.25 - 1144 1222



cost and storage space. The reduced volune of the required containers and

t he reducedw099,46641 quantity of resinous material to form therpesi@iders -
is not only economical, but is also advant ageous with regard to
envi ronment al protectlon because of a corresponding | ower 15 burden for
the collection and di sposal of used containers. Due to its excellent

sol ubility, the slurry conposition will produce high quality

phot ographs wi thout suffering fromthe probl ens of insol uble

matt er adherlng to the photographic emul sion, and the interior

surfaces 8 1SOLAMDUYGRLMhI ¢ processor. During long-term storage, the
slurry remains honogenous and stable, w thout signs of
solidification, or p-phenylenediam ne free base 20 preci pitation upon

di ssol ution to make a working strength devel oper or devel oper
repl eni sher. VFlierehasbesnid d ahomagenisous, shiusy-farpesingletpartresdorect to
parti cular enbodi ments thereof, it is apparent that numerous ot her

forms an e
S’ H?’%‘iei{ e ePEo %&gmon which is d:Rit.’&!‘idd‘HiséM\}eh iR v o Qi kel £

skilled appe clarnms and t
obvidus FEkiRE Mwﬂg& 5 1 velapst sholgptsbio ﬁnﬁa%géh{s:‘é it R LS Scope
of the present i nventi on.
sufficient fluidity to flow out of a container merely when the container is decanted. In
another embodiment, the slurry can bg easily transferred from the container into a
photographic processor via a pump. The slurry is-easy to formulate, highly stable, and
simple to use while at the same time minimizing the possibility of user formulation errors.
10 As compared with conventional liquid concentrates and ready-to-use solutions, the shurry
has reduced volume and weight, which contributes to substantial savings in trénsponation
cost and storage space. The reduced volume of the required containers and the reduced
quantity of resinous material to form the containers is not only economical, but is also
advantageous with regard to environmental protection because of a corresponding lower
15 burden for the collection and disposal of used containers. Due to its excellent solubility,
the slurry composition will produce high quality photographs without suffering from the
problems of insoluble matter adhering to the photographic emulsion, and the interior
" -surfaces of the photographic processor. During long-term storage, the slurry remains
homogenous and stable, without signs of solidification, or p-phenylenediamine free base
20 precipitation upon dissolution to make a working strength developer or developer
replenisher. While this invention has been described with respect to paﬁicular

embodiments thereof, it is apparent that numerous other forms and modifications of the

invention will be obvious to those skilled in the art. The appended claims and this
- 43 -



-44- In the C ains: 1. A concentrated, honobgeneous,
slurry-formsingle part col or photographic devel oper for exposed col or
print enul sions, which conprises: a conpound represent ed-by
Formul & -(1) WO 9946641 [ o] where X is sel ected frompdes5es8;
consisting of -OCRlerr], Hand nethyl; Rerr] is selected

invention generally should be construed to cover all such obvious forms and modifications

which are within the true spirit and scope of the present invention.

~hos,



fromthe grqup consisting of H acyl, alkyl, alkenyl, aryl, and
het er oar onwo ®y/46841i ch i s either unsubstituted or substi tutpgi-,ugg,ogm R4
can be the sanme or different and are selected fromthe group consisting of
H, al kyl, al kenyl, aryl, and heteroaromatic, which is either unsubstituted
or substituted; R3 is selected fromthe group consisting of H, alkoxyl,

al kyl, aryl, arylal koxyl, aryl oxycarbonyl, and al koxycarbonyl, which is
ei ther unsubstituted or substituted; nis an integer froml to 5 mis O
a_p-phenyl enedi am ne derivati ve; the slurry devel oper

or- 1, .

havi ngl%%%%eous two phase bl end containing a discontinuous solid
phase distributed in a single lIiquid phase, said solid phase conprising
fine solid farti & esncentrated;diothdgeniedd, sIhagSoRs sgleFREE6r f)ﬁb@%}ﬁémpunt

smal l er than the necessary anount to forma true solution of solid

phase, b fefl G '#mr - [+ Ll to the slurry devel oper; . and
t he sl u‘rr;c’%vf(é#o er C(E')dril?Il ni r%nm\/\;al{)%&hémgﬁt rati on of | ess than.about
50 % (ww). 2. The slurry devel oper of claim
1 whi ch pro®ic9EpopndFpresaried by Fiommula Mun devel oper or devel oper

repl eni sher solution with a pH of |ess than about 12.0 by dissol ving

and dilutingl)said slurry in water by a volunme factor of 4 to 16. 5
3. The slurry devel oper of claim 1l which conprises two conpounds (I1)
and (1'11) having the follow ng structures: (rr)

kB K
X CH{-CH)—CH-OlH
. m n

where X is selected from the group consisting of -OR;, H and methyl; R, is selected
' from the group consisting of H, acyl, alkyl, alkenyl, aryl, and heteroaromatic, which is
either unsubstituted or substituted; R, and R, can be the same or different and are selected
from the gioup consisting of H, alkyl, alkenyl, aryl, and heteroaromatic, which is either
unsubstituted or substituted; R, is selected from the group consisting of H, alkoxyl, alkyl,
aryl, arylalkoxyl, aryloxycarbonyl, and alkoxycarbonyl, which is either unsubstitated or
substituted; n is an integer from 1 to 5; misOorl;
| a p-phenylenediamine derivative;

the slurry developer having a hornogeneous t§vo phase blend containing a
discontimious solid phase distributed in a single liquid phase, said solid phase comprising
fine solid particles, and said liquid phase being present in an amount smaller than the
necessary amount to form a true solution of the solid phase, but sufficient to impart
flowability to the slurry developer; and |

the slurry developer containing water in a concentration of less than about 50 %

P

(wiw). {

e - Y O



[err] where R err] is acyl, alkyl, alkenyl, aryl, and
het eroaromatic, which is either unsubstituted or substituted;

R2 R[errél' 4 and R4' can be the sane or different and is 5 °

ei ther H, H?)?“,“‘él kenyl, aryl, and heteroaromatic, which PETAII9H@S5141
unsubstituted or substituted; Rerr] and R3' can be either H,
al koxyl, al kyl, aryl, aryl al koxyl, aryl oxycar bonyl ,

al koxycarbonyl, which is either unsubstituted or substituted; n and

n' can be the sanme or different and is an integer of 1 to 5; and mand m

can be the same or different and is O or 1. ) :

4, The slurry ' nd represent ed by

Forrmula (1) 2?3 sglq%ct e ?évgirﬁ%eﬁgﬁglﬁ6%%?@?&3%83{)%&3@%@3@%

di et hyl,en | yco .. triethylene glycol, tetraethylene glycol, 1,2

pr opangaY“g?ge%F éﬁf?lpgﬁetemr Bi%ith a aﬁmfﬂqss thanchbout 12:.0:py elissolyiing: ol

nonophenyl et her. 5. The slurry devel oper of claim1 wherein

t he p- phddiltingshid sury idovaterdiy o eoluin® factandfwtodtgret hyl - N- et hyl - N- (( bet a) -

(et hanesul f onam do) ethyl )aniline or a salt thereof. 6. The

slurry devel oper of claim1 further conprising a hydroxyl am ne

preservative conprising one or nore of hydroxylam ne N, N -diethanesul fonic
xylam ne, or a salt thereof.

agid, or a ,salt thereof;, oy diefhylhydro I
7% The sl?’urry \fé%%@er%{wew qlmilvﬁ@@ ¢pmpisgs trocompsunds @hpandses :
(1) having the following structures:

)

where R, is acyl, alkyl, alkenyl, aryl, and heteroaromatic, which is either
unsubstituted or substituted; R, , R,', R, and R,' can be the same or different and is
5 either H, alkyl, alkenyl, aryl, and heteroaromatic, which is either unsubstituted or
substituted; R; and R,' can be either H, alkoxyl, alkyl, aryl, arylalkoxyl,
aryloxycarbonyl, alkoxycarbonyl, which is either unsubstituted or substituted; n and
' can be the same or different and is an integer of 1 to 5; and m and m' can be the

same or different and is O or 1.

4, The shurry developer of claim 1 where the compound represented by

Formula (I} is selected from the group consisting ethylene glycol, diethylene glycoi,

we AR



a conpound ,represented by Formula (1) in a concentration of about 0.1 to 70
% (W W) ; WO 99/46641 PCTAUS99/05141

4- ammo- 3- et hyl - N- et hyl - N- ( (bet a) - (et hanesul f onam do) ethyl )aniline or a
salt thereof in a concentration of about 6.5 to 16.0 mmol es/| in the case
of a working tank developer or 11.0 to 37.0 mmoles/| in the case of a
devel oper repl enisher after diIuting and dissolving said slurry in water
by a volune factor of 4 to 16. a hydroxyl am ne preservative in a
concentration of about 2 to 10 g/l in the case of a workng tank devel oper
or 3. Oricthylepe glygol, tetmaethydensglycoli 12 propenasiel; diethyleneigiycol momoethyl ethenyt i ng
and dissolving said slurry in water by a volune factor of 4 to 16; and

a pHr ase of a working tank devel oper or 10.0
to 12%%3Qﬁaﬂ§ﬁﬂckgk m@ﬂge %ngﬁr repl eni sher after diluting and

di ssolving said slurry in water by a volunme factor of 4 to 16. :

8. A nethod for processing an exposed silver halide photosensitive print
material, conprising the steps of: mxing the slurry of daiml in water so
that the pdf.ti cl'Bs slurry developertdfeclaiml 1 svhptedrs thegp-phenyleaediaminesderiative f or m a
processing sol ution; and processing t he exposed phot osensitive

mat er iy gh-a%h&ss;ﬁe gPNQ&ﬁﬁSN Reoe ggaﬁ& suﬁomm:%?)or yljanil oPa salt therdggt hod -

for i'ng a honogeneous, singl rt s urry c evel oper,

conprising: dispersing one or nore solid al kaline conpounds and one or nore
solid p- phenyl enedi am ne derivatives into a conpatible water

m sci bl e organi ¢ sol vent which contains substantially no water; and

bl endi ng a & onpdThecsltep deselopercofiefaifiol fartter Cooprising a hi/droxyldrhine
sol vent - al kal i - p- phenyl enedi am ne derivative m xture
(1) preservative comprising one or more of hydroxylamine N, N’-djethanesulfonic acid, or a

salt thereof; or diethylhydroxylamine, or a salt thereof.

7. The shurry developer of claim 1wherein said developer comprises:

a compound represented by Formula (I) in 2 concentration of about 0.1 to 70%
(wiw);

4-amino-3-methyl-N-ethyl-N-((beta)-(methanesulfonamido)ethyl)aniline or a salt
thereof in a concentration of about 6.5 to 16.0 mmoles/l in the case of a working tank
developer or 11.0 to 37.0 mmoles/] in the case of a developer replenisher after diluting and
dissolving said shurry in water by a volume factor of 4 to 16.;

a hydroxylamine preservative in a concentration of about 2 to 10 g/l in the case of a
working tank developer or 3.0 to 12.0 g/l in the case of a developer replenisher after
dﬂutmg and dlssolvmg said slurry in water by a volume factor of 4 to 16; and

a pH range of 9.1 to 10.4 in the case of a work.mg tank developer or 10 0 to 12 0 in

the case of a developer replenisher after diluting and dlssolvmg said slurry in water by a

volume factor of 4 to 16.

j——
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[err] 5 where X is selected fromthe group consisting of
-OR[err], Hand nethyl; Rlerr] is selected fromthe group
consisting of H acyl, alkyl, alkenyl, aryl, and heteroaromatic, which is
ei ther unsuMO®PMesded or substituted; Rlerr] and R4 can be t HRCEHSAS/05H41
different and are sel ected fromthe group consisting of H, alkyl,

al kenyl, aryl, and heteroaromatic, which is either unsubstituted or
substituted; Rerr] is selected fromthe group consisting of H, alkoxyl,
alkyl, O aryl, aryl al koxyl, aryl oxycarbonyl, and al koxycarbonyl, which
IS either unsubstituted or substituted; nis an integer from1l to
5 'mis 0 or gl. - 48 -
10. A nethdy f orATBRROL TR PROSESHS A3 E5Posed fiTfex halids PRAMOREPSHIYS, PURt
devel oper, _conprising: dlsperS|ng one or nore solid al kaline conpounds and
one or meaterialo compyising Sheesignscafe mising the dery w8 Claios] imwaten se thap therparticles
represented by Fornula (I) mhlch contains substantially no water

[err] the dﬂ‘l@? XateSdissdlved!s8ts té ffnd 4 dléﬁﬂigﬁm&ﬁin%hd‘ dtessifgher r]; H
and net t%i;l | lﬁsl gtse | ected fromtkﬁeglg;]roup consi sting f)f H, —acyl,

al kyl, en and het h ei t her unsubstltut ed or
substi t&f‘@%‘eﬁlﬂ‘ ?ﬂfénﬁ[‘ Wteg&lﬁwﬁﬁ ﬁar%cgmng Ctﬂ‘il?q erent and are sel ected
5

9. A method for making a homogeneous, single-part shurry color developer, '
comprising: dispersing one or more solid alkaline compounds and one or more solid p-
phenylenediamine derivatives into a compatible water miscible organic solvent which

"contains substantially no water; and blending a compound represented by Formula (I) into

10 the solvent-alkali-p-phenylenediamine derivative mixture

@
1|{2 Rs R4
CH{CH}-CH—- H
n
S where X is selected from the group consisting of -OR;, H and methyl; R, is selected

from the group copsisting of H, acyl, alkyl, alkenyl, aryl, and heteroaromatic, which is
either unsubstituted or subs.titutcd; R, and R, can be the same or different and are selected
from the group consisting of H, alkyl, alkenyl, aryl, and heteroaromatic, which is either
unsubstituted or substituted; R, is selected from the group consisting of H, alkoxyl alkyl
0 aryl, arylalkoxyl, aryloxycarbonyl, and alkoxycarbonyl, which is either unsubstituted or

substituted; n is an integer from 1 to 5; mis O or 1.

RO |
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fromthe group consisting of H alkyl, alkenyl, aryl, and heteroaromatic,
whi ch | sweidaess1 unsubstituted or substituted; R err] is REA/E80O§14rom t he
group consisting of H, al koxyl, alkyl, aryl, arylal koxyl, aryl oxycarbonyl,
and al koxycarbonyl, which is either unsubstituted or substituted; n is an
integer fromlto 5 mis 0 or 1.

10. A method for making a homogeneous, single-part shurry color developer,
comprising: dispersing one or more solid alkaline compounds and one or more solid p-
phenylenediamine derivatives into a compound represented by Formula () which contains ™ :

 substantially no water

5 o

e B R
X+CH{CH)-CH—O}-H
m n

where X is selected from the group consisting of -OR,, H and methyl; R, is selected
) from the group consisting of H, acyl, alkyl, alkenyl, aryl, and heteroaromatic, which is
either unsubstituted or substituted; R, and R, can be the same or different and are selected
from the group consisting of H, alkyl, alkenyl, aryl, and heterouo@tic, which is either
unsubstituted or substituted; R, is selected from the group consisting of H, alkoxyl, alkyl,
aryl, arylalkoxyl, aryloxycarbonyl, and alkoxycarbonyl, which is either unsubstituted or

substituted; n is an integer from 1 to 5; m is 0 or 1.

_—

- AR o |
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