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@ONCENTRATE AND METHOD OF MAKI NG The present invent mmn relates to 30 OEC 2002

singl e-part, honogeneous 3'0 DEC 2002 5 phot ographi wmmmmwﬂmm]opl ng
concentrates and to a nethod for their manufacture. trates and

nmet hods are useful in the field of photqgraphy to provideieol or
phot ogr aphi ¢ i mages. The basic processes for obtaining useful color imges

from exposed col hot o ve sever al
steps of 10 phot giﬂ H@ggg%Eﬁ&ﬁ%ﬁQ%&k@é{émgﬁ silver

bl eachi ng, sil veDMLdPING(COQJ(aENM'EE ANDMETHODWP MAKINGt abi | i zi ng
usi ng appropri ate photochem cal conpositions. Photographic col or devel opi ng

conpositions are used to process col or -photographic materials such as col or
phot ogr aphi ¢ fil ms andThepeesent tventisn perlai% wesxmglepdﬁshomugedycmsi mages early

in the photoprocessi.ng metho Such co 0 n y. contai n col or
devel opi iy 5@19&raph16901@f<émﬂ?®lug 89ﬁ°ﬁ6t FH{)FP %tgo rH‘ ffemanufacture.
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commerci al success in the photographic industry. Qher known col or
devel opi ng conposi ti onEhab%SIQjBI@G‘?&Sb%@r phtausng&usmﬁslmlonmagcssﬁm5 354, 646 and

US- A- 5, 660, 9 dd | | ut t
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by the processed nmater uch repleni shnent 1nsures uniform devel oprent

and maxi mum haladeifixitgy amf watheweashling oxidpedhmage sigbaigamtusigodpproptiatee| opi ng
conpositions are commonly su&gl ied in three or nore "parts" (or solutions)
that are ni xBePtpeherdcaCRNPOPEINr e use. Multipl e parts 30 are often required

in order to separate aggot\%ﬁéﬁir loy?l@vqu‘;gﬂg%gﬁg @6%%§u%qﬁ?)%c% |I|ty of

conponents that may ot erl ora eac & *Cc00002*
color photographic materials such as color photographic films and papers to

15  provide the desired dye images early in the photoprocessing method. Such
compositions generally contain color developing agents, for example 4-amino-3-
methyl-N-(2-methane sulfonamidoethyl)aniline, as reducing agents to react with
suitable color forming couplers to form the desired dyes. US-A-4,892,804
describes conventional color developing compositions that have found

20  considerable commercial success in the photographic industry. Other known color

! developing compositions are described in US-A-4,876,174, US-A-5,354,646 and
US-A-5,660,974.
It is common practice to add a “replenishing” solution to the color
developing composition in the processing machine in order to replace

25  photochemicals that are depleted during reaction or carried away by the processed
materials. Such replenishment insures uniform development and maximum
stability of the color developing agent.

Color developing compositions are commonly supplied in three or
more “parts” (or solutions) that are mixed immediately before use. Multiple parts

30  are often required in order to separate and preserve the chemical activity and

solubility of components that may otherwise deteriorate or react with each other

WA
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3~0 oEC zo002 Z when they are stored together for |ong periods of time_under
al kaline conditions. For exanple, one part m ght include a col or deveﬁdbﬂﬂbﬂmz
agent. Another part mght contain agents to preserve the alkalinity. of the
m xed col or devel opi ng conposition. Still another part may include an
optical brightener. Upon 5 conbination ¢f all parts and water, a
honogeneous col or devel opi ng conposition can usually be obtained for the
wor ki ng str epgd, i i i i hSd; sirein
the industry tonpégé%ék? ébgﬁﬁggPpgﬁ% a??ggﬂse QPQE%F%%§@§°?§F§?Hﬁeve|oping
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range of conpositions are described in the art or comercially avail able as
"ready to usentagbagentsin presenya haalkalinity. eftheymjxedsioten developig Li qui d

concentrates_have. .onl y...o be diluted.wth water t.0.provi a wor ki ng
strength sol GFPSRUORy é‘lh&wﬁ?fa&méy Hﬁ%‘ﬁﬂ&ﬁloylﬁg bd}@é%\%e P water. For
exanpl e, 5EP-Anfbinidn bt dll §RECHIdO0SeR al¥BTdzRAdouS bR d@@é’l@ﬁiﬁ?b&ﬁp@s@ﬁ'ﬁps' tion
that can be 15 supplied in either solid or liquid form IT is generally
known t hat tdae uswailyehetabsinesinfor thie warkingstrepgthtsobitiomiin iesprosessingn a
phot ogr aphi c processing bath nust lie wthin certain narrow limts in order
to provide Jptsf performance. The nost inportant solvent for such

Phot opr ocesst ng | 5 el filre MiShes kO B8RP RaBANNSUARIH Rl S30! ved

in water while the organic p enmcal’s"1n such processin S usual ly
have sui t ablg pegatthididridevélBping ceinpasitibA; afle partiedlaclpes ?fdp@ﬂ: replegieihg at i ons.
However, water is both an asset and a major problem of ready-touse and sone
concent it edsopitionsghapids tange apesnpositienstiee dessabest in ths agros semosrdizilhi gh
quantity. As a.rnesulf, e cqgsts of manufacturing, .transport.and, storage of
35 such” com Bt radydp a8 ol o iR s Ry PR RGe, LER

phot ochem caloneQRAR kv Osy BsiBe diiiBa withaldtero Hrovld¥h iwdiking dir¥igial ,
phot ochem cal s could be mXed or diluted, but 'this is usually nhot practical
f or a nunbersohftione Iy firmuldtione newt ordy bp dissolvedino®ateheFahexiampleem cal s i s not

readily determ ned by a_connon user and nuf acturers are not likely to
readi |y pro/kté-¢ ﬁg?j‘“f %smbeétait&fﬁsp%w@r@wefopmwsgmzh% cBliPpose.

l\/breoverlis evg %liiédﬁlh:ﬁhér%{) lof"fi@ﬂﬂsf?ﬁﬁ.e known, mixing m stakes may result in
poor photoprocessing results. For ese reasons, there is a trend in the
phot ogr aphi ¢ i ndustry It i gehéerdllg Rn@hn tiep teaasinigitiefaspoedriouens (i ncl udi ng
col or devel oping conmpositions) 5 in concentrated formso that the

manuf act ur erphgtrghemicelsmsediinaphotegraphie pipsessing batl pwist ligwithingierlg® of | ar ge
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conponents (thereby reducing mxing errors), such as in what aré 10 known
as "aut @fmat idissobjel émiveter mijile thecwrgarsio potodiemircalsl irssuoh frasessing baths gat ed t he

usejof both concentrates.anq sQlid m xtures, (jng¢ludin owder s, and
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concentration, but not every p%%ot ochem cal conposrition can 15 DBe dried into
a stabl e powdennd komecaticentoated potolgaship canpoditigrisidceuse ofiits predasde, insepar at e
packagi ng needs and nore troubl esone npetering, or n‘ixiqr}g procedures. Not all
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di sadvant agesmpasiiohyhdsaedtertvailas® @ewRich individual phtochemicals could be

mixed or diluted, but this is usually not practical for a number of reasons. The

exact composition of the photochemicals is not readily determined by a common

user and manufacturers are not likely to readily provide their formulations for such



di ssolution.rate of solid conponents. The casual observer m ght ConSiQﬁTUECZWZ
that all of the conventional "parts" used to provide col or devel oping
conpositions mght be readily conbined to forma single-part honbgeneous
conposition. This is not as easy as one may 25 think. Interactions anong

and deterioration of photochem cals are nmagnified in concentrated form and
the resulting action on processed photdﬁraphic materi als may be undesirable

because of the resultin oor | s. Sone col.or devel opi ng conpositions
are conmmer cidURPSGy qrgfg'[e GVRn ggﬁ%?"é’“ﬂ%‘?@ BreroN %Xmﬂlg@g@n%%es sone
of the note : of the presence of precipitates (such
as in sl urr?%Sggtqgbsgngfﬁhto%tr%&ggﬁggﬁlﬁ%hases, t hey 3" oo EC 2002 4
require vigorous agit &or tHesOfeasons| thgrebie harendus ehe fhotdpraship osiuttrptes ar e
generally limted to small_ volunes. In_addition, the presence of the

preci pi t at eProyide phatepyecesping cp@positions (Graluding colon deyaloping gempesiiiensimy not
have suitabl.e equi for praoper agitation.of multi-phasg conpositions. 5
Addi t 1 oridl - ShegTeeBeteh o so i e mpRtacires g e st mg RS IS | ons ar e
descri bed i @rah’so%o@r&s?&@g@@ﬁargg%ﬁﬁn&méﬂmél%ﬁleﬁﬁb@f kRalpg free of

brom des, hydroxyl am nes and ‘benzyl al cohol, to include a polyol conpound
havi ng 4 t o c8ntaindrsoMogoeerptieredrad been b desiredhdhe indnstryapi gtovideess processi ng

of photographi c el.enents having, high silvyer brom de emul sjions only. 10
There is a COMPPHPRYfhH<2R hw%%gl%myfe ﬁ\fxsgmoetamrawmutftb? ngeddioRg| e- par t

col or devel Qpi | L | Q?@&? stabl e.
Such conposi Hgl %ﬁf@é%o&x&g%?@tﬁéébggs 0 @%?*S%Fﬁg‘%gﬁsggi%‘%g‘g%ﬁo diluted
sol utiomg, awewe ab hautbraesc feplenibhitigh@ravebdorgl € parts or agitation of

mul ti phase conpositions, and offer the user a nore attractive product. The

present 1 S inventi on The industy haesiinvestigatad thy usthofbath agndeatrates ardisolithi s

i nventi on pravjdes,. a dvance in t.with a single-part col or

devel opi ngp(%lﬁ ?‘Ft(r‘r&"?qﬁ?%ﬁ?w gﬂﬁé&ﬁ@?sér fr, m@stcasgs © ﬁceﬁgﬁtﬁﬁjé?‘?eous, havi ng a
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pH of from Zobnieht tid b‘ﬁ?HBS/'hﬁwfﬁigh%hcl@a?dagte&%gsac%tn&%f%ﬂgddr%m%rs@ col or

devel oping agent in free base 20 torm b /1 of an
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e s S b oo Ao o e
f th | | ] - f: 200 d
Lo e ARl A TS R oSS, 200 20

rati o of waiNwtalldry Remabitivanireirsadily@issdbedn atdy0: 50, and e) a buffering
agent that is mscible in the organic solvent, _ )
Another concentrated form known in the art is a chemical paste or

slurry, as described for example in EP-A-0 204,372 and EP-A-0 800,111. These

20  formulations have still other disadvantages, namely lack of homogeneity and slow

dissolution rate of solid components.

The casual observer might consider that all of the conventional
“parts” used to provide color developing compositions might be readily combined
to form a single-part homogeneous composition. This is not as easy as one may

25  think. Interactions among and deterioration of photochemicals are magnified in

concentrated form, and the resulting action on processed photographic materials
may be undesirable because of the resulting poor images.

Some color developing compositions are commercially available in
single-part formulation that overcomes some of the noted problems, but because

30 ofthe presence of precipitates (such as in slurries) or multiple solvent phases, they



~ ~ F C 2002 This invention al so provi des a phot ographi c processing _, )
chem cal kit characterized as conprising: a) the single-part color 300
devel opi ng concentrate described above, and b) one or nore of the follow ng
conpositions: 5 a photographic bl eaching conposition, a photographic
bl each/fi xi ng conposition, a photogr aphi40 fixing conposition, and a
phot ographic stabilizing or final rinsing conposition. Further, this
i nvention i es. a net hod. f or Vi, di j i . aphi c
ol o si 1 ver BafS HeParEnentin B 8 4PE SR shiohs e aRbABKRE
si | ver hal i demRé®rEialWdlimes! PRkddition! the prétendeesthe bRRIpitateBBS ‘sihdi”
singl e-part col or devel opi ng concentrate described above. This color
devel opi ng smepbé nnattradtivedg nsguhi Sope vsesiay gohkavesuitakln epepieht oned by
desilvering the devel,(gp(g‘ﬂa{z@gé}%gr a&Qi c.color silver halide elenent, as well
as any ot herP"gB&agttal RBCLEYIPFI s known in the art. Still again,
a_methodsof prepari ng AHGBRLAGRNRNEe, 1 It@u@@5§1of:§rémo el opi ng
concentrate descri bed above conprises the Steps of A m>?| g in water, a
col or devel opmMiwsAPas breplescibed inE/SRAY27T386S5. SHidse campaditiomydrelgaid td be t he
col or devel opi ng_agent, an alkali netal base to_ provide 20 al kali netal
ions in at | I byewideni yidsxylamipeois hansyl alephol,|tp iadudespolyplesent in t he
sul fate salt, and hot gqgr aphi,cal | v inactjve water-m sci.ble or
wat er - sol ubldé’anWBa&EY/mggﬁ? gﬁ%dﬁod(y %?"_}pﬁl tp?’l’?aqsﬁﬁ%&farﬁﬁng %&Wient, the
organi c sol Vﬁﬂ&esﬁﬂﬁ'o@?h@to@%bﬁi%léle?ﬁen‘fﬂﬁm Kkh 5110 b2OmidR eaiisiRdogl N9
present in the conCentrate at a concentrati on such that the weight ratio of
wat er tdOt he sol vent i Thdre oma ddntiabingmeldbirtihe pBotographir imdestryafber - i nsol ubl e

al kali metal ,sylfate jn the solution, and B) renoving the water-insoluble
I Kal 1 ot al SEElP A EokT Ry ASRIE ST IO s BPRGREN P CBETIeA) opi g
concentrate 0 e ] fRha! Q. vant ages
over the photoc 'ﬁ%a&dé%rﬁ%%)ﬁsl?wgns cﬁertgﬁfﬁggégﬁ%g{%&%? P%gr?go%rl. The
concentr at e dihfiedddhitivis, avdidthe ne€d for miRhgiriulBpleqrinisiod agitdtiod cfamiligs in
manuf act uri ng, shipping and storage costs. In addition, it 3 0 DEC 10C2 G
is a honogerig'@é%cmmmﬂsi oW offes e ysgr @ mere atiractive produest The pedspitt at es,

slurriesor .nultipl.e.solvent phases. ,Th it.is essentially a single phase
conposi tslis_on e ﬂﬂ?%cgf?(g{‘]’éngeﬁl&ggﬁfﬂ%ﬁu@{t&?%e and use. It does not _
require vigorous agit afhiginvehtiél ploRides 8n adificé altheQrt WHES k@pRLparand readily
netered into a photographic 5 processing tank or bath with m ni nal

i nstructi on elompieyslopinigicopcentratei thatak chargaserized anpeing honwgensonisphaviiga can be
used in "aut i.c_repl eni shing" processors where the processing

conposi tion I%'g%hfrpﬁ‘ti% lg‘han %@'gp%gngleeded. | nportantly, it provides a

singl e-part conpositiof so h % I iquid or
solid, is avoided. 10 The C%Egagﬂ?pg;ﬁgﬂﬂg%ftﬁﬂﬁ{ﬂtgk?hﬁeéﬁtﬁ?%ﬁ;gen‘gﬂgﬁgﬁéﬁfesul ting
wor ki ng 26t r efogthh col or devel opi ng conposition, have | ess odor than many
conventional nulti-part col or devel oping conpositions. Moreover, it was
unexpect ed that formul®i ngatleast 808 Mol o8 ap akfinsidans forthe eplondenalai®@nt i nt o
a single- par{ eﬁprrposi tion resulted in no loss in chemcal stability of any
of those chefficals 15 (such as the antioxidant and col or devel opi ng agent)
and pH. This was unexpgct edwhegause it is well known in the art that

several of such chem cals adversely affect each other, and because of that,
they were usual |y sepaf)at eda photogrephipally ipastive waier-miticpe atjwalistselubleage. The

honpbgengj_ty .not ed above, have.heen .achi eved,because of, the 20.di scoyery that
e s ¥ k- S iRy et el S S gt f913Be Bt Agelpit Bt © Y

conposi tion stahiy.al T j i i h R ion
vvhgrr)l attermtlglﬁ:lergelJ akn% e fgﬁroz%dlﬁéﬂéﬁéggg\%@%hgﬁ%%ﬁ%%%ﬂg toﬂgng\gl?gdeégéll of

t he desired plddtengymnsenainsthe norcesiratghta pancentsationt suoh that khesweightcmtibhe sour ce

of the problemwas determned, a way tq renove the sulfate ion was
di scovered vRfrwRter tithe spivent is from 15:85 to 50:50, and

9] a buffering agent that is miscible in the organic solvent.




25 sequence that is an advance in the art. The sulfate ions were reanedantzmz
during a first step of the fornul ation procedure, providing a substantially
clear solution that is ready to use for making up a working strength
solution, or as a replenisher. The sulfate ions are renoved early in the

formul ation of the conposition by precipitating themin the presence of an

al kali nmetal base and a 30 particul ar ter-soluble or water-mscible

hydr oxy- cont ai ni ng, sttai ght -chai,n . i C nt. This
solvent has a criti calf%ﬁ’é"fﬁﬁ%ﬂél\%%%oﬁf&(s)?p Ptg%ga%%%rgé%gﬁ 5>}<I§I§¥C¥’gcti veness
and sol ubi | igiychatddeerel babsinprigsd:pi tate is readily renmoved before

addi ti onal photochem cals are added to the solution. Preferably, the

resul ting col or dgvel ope sipgleepaciceniordereiopingsoneaniratd desstbddaabove,amdf r ee
(meani ng | ess thabn) 5 0. 005 m)I/FI:| gf cﬁfél fate ioné, The honobgeneous,

singl e-part col orP)dev ST RPIE G RGP IngFomAASIaNSy ent i on i s prepar ed

using a gritical seque t%éra :&BRachife EMnddiicit step, an aqueous sol ution
of a suifable color develo n@l{lagen% |% pr%pared. Thi s col or devel opi ng
agent is generally in {petdQapliic Bleath/fixinglcbmipositiaht . O her conponents of
the solution can include an antioxidant for the color devel oping agent, a
sui tabl e nunmber of al | &phatographi¢ fixmgropipesitigngand| east st oi chiometric

proportion to the sulfate . .ions). proyided n alkali netal base, and a
ot oar aphi cal 1y 1 nacts ptoeate Rebiieieordalfrdne Sypegiuch. _

hydr oxy-contai ni ng or gAkier, $fs YeRntiod Mchude@h ¥eMod for BFGSGRE ah tmbfieinf | nal 15
concentrate at a concentration such that the weight ratio of water to the
or gani c 180l vepttotographic oobod &1veb haladesflerbént comptising comtactimgaphdtogmphieci al | y at
high alkalinity, alkalj netal iops and_ sulfate igns forma sulfate salt

that is precoprsivechalide element wihrigronghilufipn atleast Sur tunes thesingle-9aani ¢

sol vent. The (Mo t t | enoved using
any suitabl ecoF(l;r?l;eibglP é@%l%gn pﬁ%gljg{eé %g%?regta?%' t@gﬂ?fﬁgﬁé&' |°§)2€%%f¥%gn ﬂ)l tration,
cent ri f ugat i ghdtdprapife procédsingmethdd cirntes fallbwed byl dedilviefing the duveldped gani ¢
conpound, two phases may be fornmed and the precipitate mai/ be renoved by

di scar di ng tietegmemuecolptgilyer hatide elesnant, agaxedl aspni@thasweeft rates of this

i nventi ﬁg in I?de one 25 or, nore. 8' or devel opi ng agents that are well
known i 1>t hé qpr?cﬁgflpgptﬁp%lg}omlggt $8m will react with dye forming col or

couplers in the procesggfa st @ithéhsd obhte tE hORBBERBLE FirRd&pis | ncl ude,
but are not limted to, aninophenols, pphenyl enedi am nes (especially

N, N- di al kyl qolerhienglopingdioncdntrete)deseribed tabevescomyirishs theestapslof: known i n t he
art, such as EP 0 434 097Al,and EP O SEgﬁ?ZlAI. 30 It may be useful for the
col or devel opi ng 4Yent BI%RE e acolor deyslopingpgent presenf as asplisigselt,
solubilizin 110 t J such

mat eri al s a(r}aélg%?gglﬁla@sdf O?Eh%lglégbg\grg‘éﬂ%hgg?%é’u?e%ﬁ&%%%ﬁaégﬁegg &)308\8@67 pages :
592- 639 20Se pdlleatimetal B96 in atTeass storchinestiepmipbttionao selfse iad greseheingheaf t er as
"Research Disclosure". Preferred color devel oping agents include, but are
not |imted Subfatessaly spda rhotearaphueally ipaciive saterinpacibly ravatersaleie Col or

Eﬁ?lfe Ioﬁgimng Oé?)ﬁ.r;%y%r‘%%%nggéﬁﬁ @?—gﬁﬁiﬂ%%%6 &h\(e%f, W& Qx"’gaﬁlc solvent having a

4- (Net hyl - N-m@tebividf @ight oBraiis0 e 280 amﬂbuﬁgﬁiebémm fHeél doatéhtlakd2AK Col or
Devel opi ng Agent CD-4), p-hydroxyethylethylam noaniline sulfate,

4- (N- et hy| N-npentrating sushf thatthe wierghé ratipl of waterde Hel solesny kscfinerdi 1@ Srte

sesqui sul.fatg, ODAK Col or el.opi n CD:- 3 .

2O et 1o - 05 erm e e ea PRy P e T P R ki eRatian ne

sesqui sul f at e, ang%ot hﬁfrﬁvir%ﬁﬁé Watef BRI alkfli ARG SKIfhte Bdnt thelsBRitiBRL - I N
order to protect the color devel opi ng agents from oxi dation, one or nore
anti oxi dants are generBhd singlaphradebbridavdépng comrentiate ahd matigpdifofSits

conpositions. Either inorganic or or%gni c antioxidants can be used. Mny
cl asses of u¥epasatiielfese rumhes obadvapiagesover Hiephgioshemigal pnpositignsed t o,

sulfites (su i fite i L.t e, i i fite and
ot asst am metdioy PFLER Sifpshbi e sbABa bR w300 URLEH

hydrazi nes, dweidembieavingsinBanThétiring SEPpRiganad totadedtbtsd ah additiod S5
thereof), hydroxam c acids, 20 arni noketones, nono- and pol ysacchari des,
nono- and pol yam nes, quaternary amoni um salts, nitroxy radicals,

al cohol s, and oxinmes. Al so useful as antioxidants are 1, 4-cycl ohexadi ones.
M xtures of conpounds fromthe sane or different classes of antioxidants
can al so be used if desired.



Especi al |y useful antioxidants are hydroxyl am ne derivatives as 25 DEC 2002
descri bed for exanple, in US-A-4,892,6 804, US- A-4,876,174, US-A-5, 354, ézp6

and US- A-5, 660,974, and US-A-5, 646,327. Many of these antioxidants are
mono- and di al kyl hydr oxyl am nes havi ng one or nore substituents on one or
both al kyl groups. Particularly useful glkyl substituents include sulfo,
carboxy, am no, sulfonam de, carbonam do, hydroxy and ot her sol ubilizing
subst it uent ' . I ef . h am ne
derivati vesqscggoglgg%gﬁ% g(%{r?gods?t 5%3;/1% ﬁ&égé%?g%ﬁﬁggpﬁ%éé%%%gh%gw%r e

hydr oxy subshultipRriobveftiphdses. OFtfisOit isessentialli visinglcophzse chaposidemupirn ve
conpounds of this type are described for example in US-A-5,709, 982, as

havi ng t he Jpanyéaate apd dgringstoragrand usq. It doesypt reguire vigorous agitafion ~R wher ei n

Ris hyd bst it ut.ed unsubsti t ut | kylk f 1.to 10 b
Rtons.a samtior Rt de i pHed RN AR e Snertt P SRR, 10 car bon
atoms, a5sulpybdessthe tarRlor BRGURISH MR ingdGtRAl df Yosabiditp o Phnistakied FoP car bon

atons, or 10 a substituted or unsubstituted aryl group having 6 to 10

car bon at onexampietheanooomtiate can bleawsed inXlautomatiCRE(SMFICHE progestods” i s - CHR,
CR2(OH)- wherein R and R2 are independently hydrogen,  hydroxy, a

subst i t ut ed YHHere BRSNS SAMBOYIN Gﬂg\aﬁﬂ&fﬁ sk asibedidh ohmparisitly. s
substituted . i : . : 0 - at ons,
or R and REVYIETH Rkl e Pl e b ERARR B O7
substi t ut ed RrokidiSsReEdidédit ed 5- to 8-nenbered saturated or unsaturated
carbocyclic ring structure. Y is a substituted or unsubstituted al kyl ene
group hdfing at | east Theconperirata ofitbis inveatina.andtheteshltingwerkingt car bon
atons, or Y is substituted or 20.unsubstituted divalent aliphatic group
naving an evERRRBERI debns formAsuit 1A I hER e bofraBbRY 1 © O
provi ded th%uﬁitt?ar?édIMVEIQp&"gQHﬁlpaﬁﬁoﬁs.|Iﬁ6?€ov€r ﬁ%@ﬁﬁlﬂeﬂpé&?@d @hgin. Also in
Structure I, m n and p are independently 0 or 1. Preferably, each of m and
nis 1, and fprmylating the cBemiralsineedkd foubaor develpnientimda wisarglesparaint i oxi dant s

I nclude, but are . . . . st .
composition resulted in no loss in chemical stability of any of those chemicals

15  (such as the antioxidant and color developing agent) and pH. This was
unexpected because it is well known in the art that several of such chemicals
adversely affect each other, and because of that, they were usually separated in
multiple parts for shipping and storage.

The homogeneity noted above have been achieved because of the

20  discovery that the presence of high sulfate ion concentration is detrimental to
composition stability. The sulfate ion is likely to cause precipitation when
attempts are made to reduce the water content and to provide all of the desired
photochemicals in a single part solution. Thus, once the source of the problem
was determined, a way to remove the sulfate ion was discovered with a mixing

25  sequence that is an advance in the art. The sulfate ions were removed during a
first step of the formulation procedure, providing a substantially clear solution that
is ready to use for making up a working strength solution, or as a replenisher.

The sulfate ions are removed early in the formulation of the
composition by precipitating them in the presence of an alkali metal base and a

30 particular water-soluble or water-miscible hydroxy-containing, straight-chain



not limted to: N, Nbis(2,3-di hydroxypropyl)hydroxyl am ne, N, N-bi s(2-nethyl

2, 3-di hydr oxypropyl ) hydroxyl am ne and N, N-bi s( 1-hydroxynet hyl - 2- hydrc3>9y 1002
phenyl propyl ) hydroxyl am ne. The first conpound is preferred. 30GEC

2002 1 O Many of the noted antioxidants (organic or inorganic) are either
comercially avail abl e or prepared usi ng st arting materials and procedures
described in the references noted above in describing hydroxyl am nes.

Buffering a I ener al ent. ol or i

conpositi on%?%%n? Ct %\Il\gen?.n€§1 ?SIO L"%n@ga%%rcgl&/ﬁcggn {’)1? gur%ri ‘!r‘ﬁ%%ﬁgf\ﬁélﬁgggggﬁﬁafﬁ ne pH
of from7 teffectivensss andabRIbARYY The eilfe p@c%ﬁatewe@aﬂw&ﬁwédr&f@@ent S nust
be soluble in the organic sol vent described herein and have a pKa of from?9
to 13. Such addibnil phetdcheininglsege addedito therdutiopu Prefemblyo the fesiltiag t o,

car bonat es, b@r teg, .tetraborates, I%ﬁi ne, salts t{i et hanol am ne,

di et hanol ani®A®r BYfi H&P@%ceéﬁﬁfei%eﬁgrﬂ YyBiats ion fee (mganing lesthal car honat es
(such ascsogy f :sadi um bi car bonat e and pot assi um car bonate) are
preferre?j. ﬂ'%{?ur{r@gbcg?ﬁ[)@?f@@i ng agents can be used if desired. In addition
to buffering agents, pFhedmcgenenussiigle-pad color devatosidlg consentlaiofed val ue
using one or. nore acids or bases. It may be particularly 15 desirable to
rai se the prhiBynvgaHPms Rrepriedusingz gritienl SeqNgaeend &S| f or exanpl e sodi um

hydr oxi d t assi dr.oxi.de). A i al . t. of th |
Govel opi g concentr at 42 1 Bk pES)an At RENLoR o s A SPRARERMOLE 1 1 i nact ve,
wat er - m sci @E@elﬁ?in@@g&{t‘ﬁﬁkﬁﬁﬂe& This'cBidd Abvélth g aP&f 3N &e?ﬂity\r’lﬁ@ﬁe that is

capabl e of dissolving color devel oping 20 agenis in their ee base forns.
Such or gani doswbizmlfte salt. bBthaseunminents pf the solutivardan matludean and pref erably

each has a nol.ecyl ar ight of at |east 50, and preferahly. at |east 100,
and gener al IW’“?’Gamﬁrfm}A%%gogﬁ &efﬁ?‘éﬁ"ég agnd 3153‘5;2‘? npgoer °&]Jéﬁ1 Pretd imseq

sol vents genegr.al . : . | m2 to 6
carbon at omet B tessPGichicate bidpgidcht Mo B TBR AR BLERY o bR 2
addi ti onal | ynetslriasé, andta phefgtaphivallpidactgewart-nissiblevr atafsrsohdble at | east one

of each heteroatom The organic solvents are substituted with at |east one
hydr oxy fundiyiwastcogiabnipg oegaaicsobieat. aBiiy selvent éspresenidn Bre finath gr oups. They

are stragght chai | ecul es ot ¢ i,c. nol.ecul es. E C 2002 11 By
bhot oo Aphicearlaft S EpyEEaleh alth et ind GRS ot materds Bt ovi de o
subst anti al spRSAtik\W@nPI5:88950-¥@ ef fect upon the col or devel opi ng function
of the concentrate. Useful organic solvents include, but are not limted

to, polyols 5 includi g thys podtenientchpeialiytdt i ghradkajintyoblkalinetdly | ene gl ycol

and triethyl.ene glygol), | yhydyoxyam.nes (i ncl udjng, pol yal kano] am nes),
2 &l coho! ST et AonIRET SHIRE AL R Setated BB SresSaso b r o
with ethyle C e 1 F@éhﬁ £ 41 ei ng nost
preferred. 21;7 d%g%ghagﬂggg et %glr]\%}ﬁ(gﬁ{g Iﬁgﬂglﬁtéﬁ%@ﬁ%ﬁ%%yt%?ppr ef erred.
The nos20pr etadilyeemoveghuding dry siithble hiquidésolid phigel sepearatiby tehniqiibe anount s of
wat er and organi¢c solvent in the concentrate are carefully controlled to
achi eve a1l (wcluding filsatipn,pepidfugation gndeqaptatinn), 1€ the antiegidanpisadiqwid rogeneous
concentrate. . j 0 .adt | occur. |If
or%%%%]&gﬁéodnﬁ &8 OQHEH&%X@% fogr&?& dnf th%%?&felﬁl{titg H&&%}%@h

there is too rgani t sof vent, ering ‘ag er 15 salts

wi |l preci pirébeed bhh@Escoding tiiagaboli phgseconcentrates of this invention can
al so include one or nore of a variety of other addenda that are commonly

used in col or devel opiths colnrsiseelopive sondentrptasipfhidpisinentiominclade ha¢ i des (such
t i hl orid t i i d di ] d .sodi

"ol dey 25 o O Fiost clB fnbReiie b TN ERo h HeR B, BLPHRRR T or

am nopol y carrbkliliGeaEivie &y BRAYRROBPARALS  Wlelpoisdd hB@ibis! i L i um

magnesi um or other snmall cdtions), auxiliary co-devel opi ng agents (such as
pheni done t \Wueh calopdevelcpipaageantsineluty; bubaremothihited do,@miheplbevks| ppi ng
conpositions), antifoggants, devel opnent accel erators, aqptical brighteners
(such as tr PAsmgedianiiBes,@spssHby Mhdsdialkylpphegylenediamines) and others

which are well known in the art, such as EP 0 434 097A1 and EP 0 530 921A1.

30 It may be useful for the color developing agents to have one or more water-



25 agents, fragrances, stain reducing agents, surfactants, defoam ng 0.0DEC 2002
agents, and water-sol uble or water-dispersible color couplers, as mnulé
readi |y understood by one skilled in the art [see for exanple, Research

Di scl osure]. The anounts of such additives are well known in the art also.
Representative col or devel opi ng concentgates of this invention are

descri bed bel ow i n Exanpl e 1. 30 D E C 2002 12 The follow ng TABLE I

shovs the 9eagbflzindioRissheld BILWAMRURL AnobufRatiR b SRAReAls o L De

col or devel oping ¢ entrates |s I nventi on e preferred ranges are

listed in ppr@/lfdddﬁﬁG@sédrc}[m.dctbguk‘a?bﬂlﬁhddﬂmB@SPH‘VEphgestSl@e G30t(Begtember
concentrati ons can vary depending upon extracted chemcals in the

conposi t i on199@plkisreferanpe wilhberclerpd to hereralics ag(Reseerclpdesa¢on and
carryover from any pr LN [oce 1] car e next
processing bath. TABLE %d]&f)ﬁ%{t‘i?%%ﬁ #&@%ﬁ?ﬁ%&#g
devel opi ig RO &hPG-phéhyfendBiamitdsulfale (RODAKIQCA0F D‘é¥él€§x’ﬁ%9&é&ﬁt 1
nol /1(0.1-0. 6 nol /'1jWater to organic solvent25:75 - SO: wel ght

rati o) (30: 7€D-2}4@- m)iwf-methlyhgl @gmnthand sulfopamidoetiyd)atiine salfge,/b(M1) 10 The
| d | t f. thi t t I d
col or dovel SR ETRTRRYs RuGRiR D Bl SR IR koo <11 Ver hal i de
I t I
cont ai ni ng BefkEe A SPERLD, ?‘%f&gﬁeﬁiylﬁ%ﬁw%”aﬁéﬂ@%?l%%f‘*-%@@W?Z?Lﬁ

grains. A WNiZ-nyeilidne§uifonlyldmifedhy)- 2nhahptghagm:@dfahﬂﬁe@ésqu1@@1@at8 color 15
negatlve and color reversal filnms and ga pers, and col or notion picture

films ahl pRODHK Cotarddevielngingahgeni£1- bés(l‘bﬁthbfhﬂl-%-l ons can be processed

ng the pre t on goent bei wel | known in the
gflt ?see Rgggi}a@ﬁsuﬁn ag'léﬁ? Ytl?ﬁ'%éﬁﬁ?‘&?ﬂyé ¢ mne?wgt'}wﬂgaﬁ & be us:ad to
process col gfhe{;y}gg&gr%megt Q,acgférsgﬂgﬁ n@h{egrypes of enul sions including

so-called "high 20 chl'oride"” and "l ow chloride" type enul sions, and
so-cal l ed tabul ar gralmorientosprotest the colok ﬂeveTctmng@gems ﬂmmeﬂxulaﬂon,sol ution can

al so be used in processing of color rev negative fil ns. ~
0 0 E ¢ 2020880rHAreANHQXIGANS Te-ganerally lac ‘b‘g%tlpgléﬂ (i‘PV?‘iE KPME t o process high

15  compositions. Either inorganic or organic antioxidants can be used. Many

classes of useful antioxidants are known, including but not limited to, sulfites
(such as sodium sulfite, potassium sulfite, sodium bisulfite and potassium
metabisulfite), hydroxylamine (and derivatives thereof), hydrazines, hydrazides,
amino acids, ascorbic acid (and derivatives thereof), hydroxamic acids,

20  aminoketones, mono- and polysaccharides, mono- and polyamines, quaternary
ammonium salts, nitroxy radicals, alcohols, and oximes. Also useful as
antioxidants are 1,4-cyclohexadiones. Mixtures of compounds from the same or
different classes of antioxidants can also be used if desired.

Especially useful antioxidants are hydroxylamine derivatives as

25  described for example, in US-A-4,892,804, US-A-4,876,174, US-A-5,354,646,
and US-A-5,660,974, and US-A-5,646,327. Many of these antioxidants are
mono- and dialkylhydroxylamines having one or more substituents on one or
both alkyl groups. Particularly useful alkyl substituents include sulfo, carboxy,

amino, sulfonamido, carbonamido, hydroxy and other solubilizing substituents.



chloride (greater than 70 nole %chloride and preferably greater than 30 0EC 200
nol e chloride, based on total silver) enulsions in color photographic

papers. Such col or phot ographi c papers can have any useful anount of silver
coated inthe 5 one or nore enulsions layers, and in sonme enbodi nents, |ow
silver (that is, less than 0.8 g silver@nﬂ) el ements are processed with the
present invention. The |ayers of the photographic el enents can have any

useful binder material,or_ vehi i {.n.- ool i ng various
gel atins and ot her colll\@fed%li%@rrr%{lg’rt?‘g éﬁed%%!)#mhgggﬁ%%%?&owan

i mgew se expesebr kAR @RBRYIam$ids \Hvingdne ¢ nfré Apdoxy Sulstituentbrote by
contacting the elenent wth a col or devel opi ng conposition prepared

accor di ng t ooneror snaraatiyl geupsinBepresantativiel comporrdsefdhisdypedradasaibedndi t i ons,
in suitable processin qui t o, prodyce the desired devel oped i mage.
Addi ti onal prbEEEY ﬁ&ggSé%sf@pégtzh@%h Vén%ﬂ'fersfré‘ﬁt%%f' usi ng 15 conventi onal
proceduregs, including but not limted to, one or nore devel opment stop,

bl eachi ng, fixing, bleach/fixing, washing (or rinsing), stabilizing and
drying steps, in any particubgar desired order ag would be known in the art.
Useful processing steps, coniiti ons and materi a,LlJS useful therefor are well
known for the variou esgl n 0 ol By iNncl di@)g_, cqnventi onal
Process C 41 20 procgs%% of ?@T@%@Sﬁ@ﬁ | s, ij’%s_?l? A-4 for
processi ng col or. papers and Process E-6 for processing color reversal filns

(see for exafrein Russysregenpe seysiiedor usabsiyed glkaparaurafdiedfs processed

in the practjce of this invent . | i r l.or

el enents. l\/u‘% cl?qnaa;%?‘s’c *i“f? Etn@?eg r?g ﬁ{xgﬁ%ggﬁgcgfl‘% a%)&/a_%@(% :Eté%#pnéﬂyy@ ]‘!O(r:ﬁ%beo-nf orm ng
uni ts sensi tdy@s tosubastitedlortuRSubisinged Bfclda ef QP SsSto0f0 daisorvatsmb) @ _
spectrum Each unit can be conprised of a single emulsion |ayer or nultiple

enul si on0 ayesubstmtesi drivneutistitwiedyinyt group diavimg & tot lifecagpacatomasin thee | ayer s of
the el ement can be arlranged in any of the various orders known in the art.
In an al t er ”EPTGRC PYGIEHS © the enul sions sensitive to each of the three

primary 30 regions of {hg a i S - S segnent ed
layer. The 3 00 E Ckégogﬁ{%?lg:| emeh'?ggg%gé a| so%ﬁt@?nag?{%@bﬁgventi onal
| ayer s such Rgaré independently hydrogat,dtydeoxyt 8 sutstihitedor wrmybsttutedatyt oat s and

other layers readily apparent to one skilled in the art. A 11n%gneti ¢ .backi ng
can be i ncl URTEEP Bhl Phé CHROR sfams, apubsiitited of wsbstittisddidroxysikybaoppef abl y

mor € detl%i ! S1 81{,% E;i}%oé? lalﬁ)g}%ngr R! ng?tﬁgrdreg%gge{& Qﬁ@%azgor?%gﬁéﬁegégﬁ tdret hods

of processing rrous“types of s are descri _ searc _
Di scl osure. ddnglletdadubétithied of UsdubbEmedd 196 Siethbére@kitutated dtundtBra@dd vari ous
cl asses of cyan, yellow and nmagenta col or couplers that can be used with
t he present ¢aasycliorng stedtagi ng pyrazol one and pyrazol otriazole type 10

magenta dye form ng coyplers).. I.n,additi h resent jnventi.on can be
used to process col or 3%?8@@%!%?%°fp‘éfb9&b(§‘ﬂHt§§iaﬁ8’f‘ﬁ’iegﬁfr8m iéﬂ’l?%gtilﬁgs&gat ed
paper suppor &ashopUtsihs 3ind Has 8GR 8v&nwhbd? of B8rbbR d@imd, BE ¥7i8@lsuBdifuy ber nal
sizing agents (i1ncluding al kyl ketene diners and higher fatty acids),
st r engt 26ni ngnsabsitated divchlent hkphakin greupdesyeng adelienitetebnanberadatibogend 15 The
col or devel opi ng concentrate, of this inventjon can also be used in what are
known as r emsgmms i £he ehpiy PpRiadedbat e aliphatici e ey least Atems im
US- A-5, 723, 288 .aRf US-A-5,702,873. Processing according to the present
i nvention can bé c¢arried out using conventional deep tanks hol ding
processi ng sol utions. AlsodhiSauttaed I m,id arcignarg ndependuntlyedorout usi ng what is
known in the art as "low volune thin tank" processing systenms, or LVTT,
whi ch have ePrefessbly, qagk f mrandimuisd, 8ed pdt ®mati ¢ tray design. Such processing
gﬁgf‘ﬁggtﬁgﬁseﬂg{ e é{%ﬁce CdubSEhed 1 ar S BRLE anfiSki¥Rid i niteCnd 1 and

not limited to: N,N-bis(2,3-dihydroxypropylhydroxylamine, N,N-bis(2-methyl-

2,3-dihydroxypropyDhydroxylamine and N,N-bis(1-hydroxymethyl-2-hydroxy-3-
phenylpropyl)hydroxylamine. The first compound is preferred.



Col or developnent is generally followed by a bl eaching or 25 bleaCh/fiihﬁgCZWZ
step using a suitable silver bleaching agent. Nunmerous bl eaching agents are
known in the art, including hydrogen peroxide and ot her peracid conpounds,
persul fates, periodates and ferric ion salts or conplexes wth

pol ycarboxylic acid chelating ligands. jRarticularly useful chelating

| i gands i ncl ude conventi onal pol yam nopol ycarboxylic acids including 30

et hyl enedi am netetraa i C i el j AN akfh

bi sel osure. 3 0 0 £ ey BLRRAE GRRNL. AifudhnlFagliag,

Bi odegr adabkemskedidly £ailkblg anpepared udingGtaititg matdrialstedausedifes | npact on
the environnent_is reduced. Useful bi odeq(]:;rada_bl e chel ating |igands include,
but are not descabedin the refereneas diotedeabiore icdescabing hydioxylaminefodi aceti ¢ aci d
(such as net hyl i m nodi t.ic acid 5 ethyl enedi.agi nedi succini ¢ aci d and
sinilar conpounds as gg‘g@f‘f’%Q%F"it%g'rﬁlg-e%rﬁﬁgg'ff'ﬁgé‘_,l ncﬁ_?oét yF'eR&Ei ami ne
nMDNOSUCCE Ni BoRpdsTtiRGIThiFIVRAtiGPIRFEREE of fnaitRsia debiedh diRallheph 8f 691, 120. The
processing tine and tenperature used for each processing step of the
present i nvéom Dto B, andereferablly\franh 8te 12 o Thessttiudfeaing pgerdechustbe he art. For
10 exanpl e, co]or, devel opnent is gene&gl ly carried t at a tenperature of

from 20 to 8YUele Infie ospaestlvens deroribed BPph#ithave dwkepf fFrm Gdodé. 40
monutes. angubf SlRlidRkihs Sfafcinbiad Wt SRGRN Hinitell6, ARRRE RS | cOl Of
f eer Fed TOr P photograp

devel opnent "tines are or ‘priocessing color ¢ papers. The
col or devel gfaBeratR\El9¢the 8418, RiettalbRurine &idthaidlanine Hhokphdieramd| ated into a
wor ki ng strength solution or replenisher by suitable dilution of up to 12

tines. Uenehzdroyybenpeatel. | Adkpld metad carbonates (el ag spdion chvhenatesodign wat er as a

comon diluent. Dilution can occur durin r_priQr..to progcessing. In one
enbodi ment  BrARRte R B crbonats] e Pieard bt ELRIFIE s one
chem cal f oppaHatdnQse JsBd & dafipdd09r aphi ¢ processing chem cal kit 20 that can
i ncl ude one or nore other photographic processing conpositions (dry or
l'i qui d) including, bulnadditibn toi buffering agentpipdt capyr dphberaided ac howared
conposition, a_photographic bleach/fixing conpqgsition, a, photographic
fixing conpist fesiied valg USIng 9Be BHPOBMIISPIRsSEs: ir gy gp PRtcEaEY conpositi on.
Such adgiti i b . i C or wor ki ng
. Oﬁgst?{labfe%?&?é fle %\@fb&%ﬂﬁ@@&& 5 c?ltagq h%' oxPd @@Ip c{x%%n%ﬁje

st rengt ons, or pr orm{ror ex as a powder or
tablet). O bafiuRM9asseddd potssianm Hydeaddénat can be included in such kits
for col or photographic processing are reversal conpositions, conditioning
conposi tions, prebl eadin eseansiekeompanent efdhel relosdeyslapsngpensicenteates ofand ot her s

readily appgrent to one skjlled.in the.photographic art. Th rocessi ng

i ts can f C¢ yenthit® g apsablicoly LRRHIE AARABRL e dbaerigebles” 3 D
2002 16 devitefpht-dHaRCAp il Solhélt ithat Gd tdpaBle oTldisvSTigtlolnedevepiigces and ot her
conventional materials as would be readily apparent to one skilled in the

art. ThZ0 f ohgentd ingheix fimpbase fomes. (Suchiodgahic solvdntusanrtatused hinglhyradni ce of this
invention and pot .to lim¢t it in aﬂ wa nl ess o&a(rarwis i ndi cat ed,

per cent ages “¥PRINAYoRand Rreferably sach, g_lf:a?%‘e&‘ apwpight td?asngfé‘P pi ng
Concentrate C gl .S i nvention
Cabout 100" RiEIRAFRAR oo A Hen iRNF 000 of ook AREGRIEANG 190 oL e, | TVET of
sodi um hydr 8u¢ltherefepfiiosslvients igemerallly Bgvevieem 2dodd chrboa atoms (preferably

from 2 to 6 carbon atoms, and more preferably from 4 to 6 carbon atoms), and

25  can additionally contain at least two nitrogen or oxygen atoms, or at least one of
each heteroatom. The organic solvents are substituted with at least one hydroxy
functional group, and preferably at least two of such groups. They are straight-

chain molecules, not cyclic molecules.



sol uti on of

net hyl phenyl enedi am ne sesqui sul fate (CD-3, 6.8 g) and di et hyl hydr oxy
Because di et hyl hydroxylam ne is an organic |iquid,
resulted. Wth stirring, diethylene glycol (50 g) was then

(5.4 9) in water (6 Q).

two phases
added, and
precipitate
di et hyl ene
to the sing

. 4- (N-et hyl - N- 2- met hanesul f onyl am noet hyl ) -2

a 15 precipitate of sodiumsuyjfate was observed. This
was filtered out of the solution, washed with 20 g of

B IBEL1002

gl ycol and ﬁmmtgg,%pm%@ frabdi6uM 16 ¢h S RMRANEB bRz MRS R1fdpgn added

| e- phase for at|

LE I'l Triethanol am ne (85% sol ution)3

gSubst i t ut edprovideziorsybsthntidd positiopor wephtive effitut apeu thelcdlqMegelopingm chl ori de

(6 Hz0)O0. 16
Starch) 1.7

DEQ TEST 20
sodi um sal t
brom de0.503
3 0 D EC 20

Pol ystyrene sul fonate (VERSA TL-73, 30% from Nati onal
fneijer ok

ecoRaendaife- 1, 1- di phosphonic acid (60% w w sol uti on,

5ol ut i o ol eguye sapvelty B B RBL PR BT c: 2cc um

' | diel ha i/ oridel.55 g
R AR IR L Rl A e A

stirred unti glyeolhgobdodexysmams (ﬁmbhdinmml%kgio&mnﬁpaeﬁ)l, inccalechalo(snelmove a
il S [e ol el e e S AEYloBs Bivgpbs 2 and

| L QP
e B e e R P R O BRo S, oy ene
gl ycol ( ExanghenocdhndvBenzyssidohdl afd most peéfertedt Mhié et plefedd organibot h

slight haze
concentrate
3:Alternati
repeat ed ex

i nst ancels,

15

20

25

a honogeneous, single part color devel opi ng
solvent is diethylene glycol.

The amounts of water and organic solvent in the concentrate are
carefully controlled to achieve all of the desired results and to insure a single
phase homogeneous concentrate. If there is too much water, phase separation
may occur. If there is too much organic solvent, the buffering agent and other
salts will precipitate.

The color developing concentrates of this invention can also
include one or more of a variety of other addenda that are commonly used in color
developing compositions, including alkali metal halides (such as potassium
chloride, potassium bromide, sodium bromide and sodium iodide), metal
sequestering compositions (such as polycarboxylic or aminopolycarboxylic acids
or polyphosphonates with or without lithium, magnesium or other small cations),
auxiliary co-developing agents (such as phenidone type compounds particularly
for black and white developing compositions), antifoggants, development
accelerators, optical brighteners (such as triazinylstilbene compounds), wetting
agents, fragrances, stain reducing agents, surfactants, defoaming agents, and
water-soluble or water-dispersible color couplers, as would be readily understood
by one skilled in the art [see for example, Research Disclosure]. The amounts of
such additives are well known in the art also. Representative color developing

concentrates of this invention are described below in Example 1.



concentrate was achi eved. Exanple 4: Preferred Col or Paper Col or Deye%@ F@ZGUZ
Concentrate A concentrate was prepared |like that shown in Exanple 1 e B

15 20 di et hyl hydroxyl am ne was replaced with N, N -bis(2,3

di hydr oxypropyl ) hydroxyl am ne (5.4 g of 50% solution). The resulting
concentrate (about 100 ml) was honpgenepus and free of haze and sulfate

ions. Exanple 5. Preparation of Wrking Strength Col or Devel opi ng

Conposi tion and Pr OCes?hé‘ﬂ)ll%@vu@}i‘%L%a{%B“@tH@é&féra‘i%M@b?e%rf&l FRemasi tion
useful for photoprocessing was prepared by diluting the concentrate

descri bed |noEssﬂn|mlalacohmoemnttS|oﬂﬁBe avldridevelbping chhéentragspdsiis invantieas t hen used

for color 0 |n 25 rocessin ew se posed sanpl es of
commer ci al I y %'@?E @@.afﬁﬁtM PSPOE éo%‘?’ﬁ L‘? he

fol |l owi ng pr gﬁhgﬁ t bIe col or

i mges: Col o 5%39&%9%? %Plg %’#%C%Pncg%@ %%éﬁ@g%ondswashl ng
(wat er) 3% C96brﬁ;mimﬁl§re ledishnentrates? @R igssddldvacd evdporatipnvad cafydieed out

usi ng comercial ly avai I abl e EKTACOLOR RA Bl each Fix NR Exanple 6: Color
Negati ve Fi | fiomanyprovediasmrasssimpbethand amqemtqibﬁﬁgmowm@gg@m devel opi ng
concentrate useful for processing color negative filmwas prepared as
follows: A solution of sodi um hydroxide (50% solution, 2.5 g) was added to
a sol ution of KODAK Col or Devel opi ngrAgemt; CD-4 (4.5 g) and N,N -bis(2,3

di hydr oxypropyl ) hydroxylanmine (1.0 g, 50% solution) in water (3 g). Two
phases 10 respl ted:OI\WQNEN;lti rri ng CdNeEN'yR&T\EeCQNy:EUTrR@Hmm wgds t hen added,
and a precipi pFate—ot tHH-at-e—was ¢ R-Ss—preectpHt at e was
filtered out pf tolr?raewj?pu |a§)°nt) washed wi tﬁwg ‘Oc')’r?ovcrjl et hyl ene dl ycol and

di scarded. The fol |l owi ng conponents were t(OelFOQarddélj to the sirgl e-phase

Antioxidant 0.05-1 mol/l
{0.1-0.6 mol/)

Water to organic solvent 25:75 - 50:50
(weight ratio) (30:70 - 40:60)

Buffering agent 0.1 - 2 mol/l

(0.15 - 1.8 mol/l)

10 The color developing concentrates of this invention have utility
to provide color development in an imagewise exposed color photographic silver
halide element comprising a support and one or more silver halide emulsion
layers containing an imagewise distribution of developable silver halide
emulsion grains. A wide variety of types of photographic elements (both color

15  negative and color reversal films and papers, and color motion picture films and
prints) containing various types of emulsions can be processed using the present
invention, the types of elements being well known in the art (see Research
Disclosure. In particular, the invention can be used to process color
photographic papers of all types of emulsions including so-called "high

20  chloride" and "low chloride" type emulsions, and so-called tabular grain
emulsions as well. The color developer solution can also be used in processing

of color reversal and color negative films.



formul ation: 15 TABLE Il Sodi um net abi sulfite3.25 .750 DEC 2007
ghi et hyl enetri am nepent aacetic acid, pentasodiumsalt (40% solution)8.2

gPot assi um i odi de0. 01 gPot assi um broni del. 13 gPot assi um car bonate (47%
solution)69.5 g After addition of these conponents, the mxture was stirred
until a honogeneous sol ution was obtaingd, filtered to renove a slight

haze, and packaged as a col or devel oping concentrate. This concentrate was

essentially fi ee 20 ofnaddksamlddhon RpbrticuldlysPRfE (SpaRld High CLAI VS 1. A

si ngl e-part col or devel opl ng concentrate characterized as berng
honogeneous, chienden@reetqrithaf 7¢ moln % chlvrid8 and greferaplyi greaiegr thay 9@mdleést 0. 06

nol /1 of a caql or_ devel opi n% a,%ergt in free base 5 form. b) at |east 0.05
mol /1 of an HHeHdRPaseonitatal SRS ORYFIOBBARACHTIRRGIOEHHNC PRIEHARWR, d) a

S A S B B sl

present isn tége craRGRhudiSnsAbyets, @8l Seeni@Embodifeaty, Idvatilddl ¢thueislas rati o of
water to the solvent is f,rom1S:85 to 50:50, and e) a buffering agent that

i s sol ubl e ithan A psiljenint) elomeriaare proceasediwh dl nyesege weleopdmgTleoncent r at e

amount of 1 1D 06 B et SIS SR PEUR Balsfel ¥ on amount
of firom 0. Operfie 4s Fhbwn 3 thelalkeintRidap vardiub gelgfigé"@ﬁc%th_EPcélf&?da‘Pr gani ¢

solvent is from30:70 to 40:60. 20 3. The color devel opi hg concentrate as
cl ai med i n emuateginlscl aim 1 or 2 wherein the antioxidant is represented by
the structurel: OHOHR --~ X~ ~ --~XZ ~Y .--~XI ~ ~ ----~ X2 ~ R wherein
R is hydilgen, an al kyfolor deyslonmens of axipaagepisexpased RhalQRIpRINS RYYer gr oup 25

Or an ar Y| Of id el Fhen? kel o) AIRASHISAL EenfBHEL AR co Vel Btptog™ 2 V!

composition prepared according to this invention under suitable time and
temperature conditions, in suitable processing equipment, to produce the desired
developed image. Additional processing steps can then be carried out using

15  conventional procedures, including but not limited to, one or more development
stop, bleaching, fixing, bleach/fixing, washing (or rinsing), stabilizing and
drying steps, in any particular desired order as would be known in the art.
Useful processing steps, conditions and materials useful therefor are well known
for the various processing protocols including the conventional Process C-41

20  processing of color negative films, Process RA-4 for processing color papers
and Process E-6 for processing color reversal films (see for example, Research
Disclosure.

The photographic elements processed in the practice of this

invention can be single or multilayer color elements. Multilayer color elements

25  typically contain dye image-forming units sensitive to each of the three primary
regions of the visible spectrum. Each unit can be comprised of a single emulsion
layer or multiple emulsion layers sensitive to a given region of the spectrum. The
layers of the element can be arranged in any of the various orders known in the art.
In an alternative format, the emulsions sensitive to each of the three primary

30 regions of the spectrum can be disposed as a single segmented layer. The



or a hydroxyal kyl group, or R, and RZ together represent the carbon agﬂ‘ﬁ] C 2002
necessary to conplete a 5- to 8-nenbered carbocyclic ring structure, X 5
Nn-CRZ(OH)CHR, -, XZ is -CHR CRZ(OH)-, and m n and p are independently O or
1. 3 00 EC 2002 20 4. The col or devel oping concentrate as clainmed in
any of clainms 1 to 3 wherein the organijg solvent is an aliphatic conpound
havi ng a nol ecul ar weight of fromI100 to 200, and has from2 to 10 carbon
atoms. 5 5. ofdienfOlra1deant aﬁ@b{mf E&%ﬁt’fﬁrfaﬂa%ﬁ%u@ﬁééﬁﬁ& lafergny of clains 1
to 4 wherein the organic solvent is ethylené glycol, diethyl’ene glycol,

tri et hyl ene igkstayers, sebbiag tdyers omnrm]d amlloibekrdhyeréfbaﬂlly Inmrexnlt@on@level opi ng
concentrate as ¢l ainmed in any cl erein the ffering agent
is a carbon& eg?nﬂt?laé'i n%nlagPBmeWnﬂ %B%G}H%‘}d‘%gn f‘it}‘ebécﬁs)de?’%e col or

devel opi ng ¢gpeeRbLALS @énsd aimed in any of her conprising one or nore of
the foll ow ng corrponenP chloride ions, bronmide ions, a netal ion
sequest efi ng conposit I@Uhmﬁsratbflyﬁlbrd‘d'dtéilsldfbwemﬁﬁﬂsmdcabé kgt eni ng agent, a
pol yal kanol am ne, or a fragrance. 8. A photographic processing chemcal kit
characteriz @dmagand sititaple mpthode oEpraggssing aariogotypes dislenons arg

the 1 ol {ibfﬁgsce@ﬁé‘&”ﬁﬁ%ﬂ@aﬁé Beo i nbin desh waﬁew%agﬂfﬁ%t gre
phot oar aphi GsObEAEAE b1is08 AROTEAGPBnd faPliRh B0KAELI r%ex%'tﬁ%!t@&ﬁ@ﬂ%ﬁg' tion,

or 30 a photographic sta |nS|ng cornposition

10C2 21 9. Mﬂmhcpcbsﬁmrmwmmn@mgldmg pyragpéorierand pyravoigriagoite typsi | ver hal i de
el enment conpri sing contacti ng1 ghot ogr aphic silver halide materjal wth,
8

upon di Hft | @p\aggptaﬁg/gg@nmgg,cogp aqditiony ke eresgpy in¥ention Céé\?él“é‘?ﬂ g

concent r at e
phot ograph| gcééoégﬂé]%)‘?o n%lﬁgéa ers Jnv?ﬂggfig&neﬁf%ﬂesk)}%a Egéfgggq op| ng an
| mgew se e%ﬂﬁ&?ﬁe edr Wik ke 1£‘thlC1ﬁteﬁial ¥e] exkOmBPdikiAe apbREEREuMInEh, upon

dilution at |east four tines, the single-part color
alkylketene dimers and h1gher fatty acids), strengthening agents and other known

paper additives and coatings.

15 The color developing concentrate of this invention can also be used
in what are known as redox amplification processes, as described for example, in
US-A-5,723,268 and US-A-5,702,873.

Processing according to the present invention can be carried out
using conventional deep tanks holding processing solutions. Alternatively, it can

20  be carried out using what is known in the art as "low volume thin tank" processing
systems, or LVTT, which have either a rack and tank or automatic tray design.
Such processing methods and equipment are described, for example, in
US-A-5,436,118 and publications noted therein.

Color development is generally followed by a bleaching or

25  bleach/fixing step using a suitable silver bleaching agent. Numerous bleaching
agents are known in the art, including hydrogen peroxide and other peracid
compounds, persulfates, periodates and ferric ion salts or complexes with
polycarboxylic acid chelating ligands. Particularly useful chelating ligands
include conventional polyaminopolycarboxylic acids including

30 ethylenediaminetetraacetic acid and others described in Research Disclosure,



devel opi ng concentrate as clainmed in any of clains 1 to 7, and B) 70 DEC 2002
desilvering the col or devel oped phot ographic color silver halide el enent.
15 11. A nethod of preparing a honbgeneous, ready to use, sulfate-free,
singl e-part col or devel opi ng conposition conprising the steps of A) mixing
in water, a color devel oping agent presgnt as a sulfate salt, an
antioxidant for the col or devel oping agent, alkali netal ions in at |east
st oi chi onet ry 7 rda t e id Seinl.e or

wat er - sol ubl‘g,g /88%2?3&}83&9&&&%7%%%%%020 %l/deartl)?&n ggﬁtn 1gmrlm %%SF%’SI‘ wei ght
of from 50 tdesittle bacdhspirsmphctain the epmoanicntisireducsdic Wséfadbiodbgradsbight
ratio of water to the solvent is fi-om15:85 to 50:50, to forman al kali
netal sul f atéelatingligandy include bubarg nj limitedin, fginodiaceticagid opgt al sulfate

fromthe soluti.on. 25 T t hod.. a |l aimed in,claim111l wherein the
al kali met al ﬂ'f%lﬁgmgabac%qco?ﬁ“g@&aggs 'ngﬁ%‘?noghacaﬁ?‘f(%ﬁl?)’ met al hydroxi de. 13.
The met had ac%h%%ﬁédiﬁﬂideﬂis@é&ﬁl@hci@'aﬁh Sl fbr @mpcuriddak 8dcribed R EBiAQ the step

of : 30D 20C2 22 C) adding to the solution one or nore of the
fol | owi ng cofZ0(3nnsd ethylentdiaminegnaewdcinic héid and simitansonmpoomdsces i ons, 5 a

metal ion sequester. co ition, a triazinylstilbene optical brightening
agent, a poI‘?‘éF‘R}%\‘?ﬁ{)‘Iﬂ%'ﬁ\ég:%gf’l firagrance. 10 14. The nmethod as clained in
any of clainms 11 to 13 L2 L Qx| i t he
Structure |G O R - THEgjidling tyPafhBbiglRlsdelrgk ERTRENLGTe ool

hydrogen, anofthk plesaritatiention Ajedieaunatly idse GoriieatiomalMBt @@ fglartgrRugp or an
aryl group, R and RZ are independently hydrogen, hydroxy, an al kyl group,

15 or a ydresepile wologdevgloproent B gensrpliRrarrisd ouhetra teaperatenstof fiom 2@tdon
atons necessary~to. conplete a.5-.to0 8-penbered carbocyclic ring structure,
X, is -CRZ(C%&IR&‘?O aﬁ§°e}95ﬂﬁelﬂq(‘a%g’?’eﬁ%gﬂlpﬁog@ﬂxﬁmﬁf"é’nﬁlndependentIy 0
or 1. 15. A ShRE&s51PHom FOI5008YG QP TRE sKRRE BWrhALSlof BaY G Rt 2ResS 20

bei ng honobgeneous,” essentially free of sulfate ion, having a pH of from?7

to 13and congeidssiregt fay proctsagtcolbr @Botogtapliicphperscol or devel opi ng agent in
free baseformb)at Ie\:;\ti 0.05,mo| /1 of an antiOﬁj dant for the col or
devel opi ng25 agent , c) wanefolay devRlopEe soneinieLfShis ayention spp B o

i gt oF 1 e DOl g By AR, o ier LY ShinBS ol G
concentrat e & todl Tines NGemdral ) theldilntibi sdte iseoreitghD tindds, 0sing watdres a

common diluent. Dilution can occur during or prior to processing.

In one embodiment of this invention, the color developing
concentrate is one chemical formulation in a photographic processing chemical kit
20  that can include one or more other photographic processing compositions (dry or
liquid) including, but not limited to, a photographic bleaching composition, a
photographic bleach/fixing composition, a photographic fixing composition, and a
photographic stabilizing or rinsing composition. Such additional compositions
can be formulated in concentrated or working strength solutions, or provided in
25  dry form (for example, as a powder or tablet). Other processing compositions that
can be included in such kits for color photographic processing are reversal
compositions, conditioning compositions, prebleach compositions, acidic stop
compositions, and others readily apparent to one skilled in the photographic art.

The processing kits can also include various processing equipment, metering



to the solvent is from15:85 to 50:50, and e) a buffering agent that '?UD C 200
soluble in the organic solvent. 16. A conposition that is characterized ag

bei ng a honpbgeneous col or devel opi ng concentrate having a pH of 7 or nore

and as conprising: a) at least 0.06 nol/1 of a col or devel oping agent in

free base form b) at least 0.05 nol/1 @ an antioxidant for the col or

devel opi ng agent, and c) a water-m scible or water-sol uble

hydr oxy- subsieliced, ebcesiiRindtrtctional silver @aovety evivétindtdiaér doaseraionl ecul ar

wei ght from 50 to 200. .An.A5. AOY. A Au. Al Y?7. A5. AY. A. Al . A5. A. AuYR AR A. A$. A

e. Ay. A3E. A+ mterialg\as wwld)blg ) réduly @pparent to one skilled in the art.
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109%14& () - Polystyrene sulfonate (VERSA TL-73, 30%, 178

from National Starch)

1-Hydroxyethylidene-1,1-diphosphonic acid 086g
{60% w/w solution, DEQUEST 2010)

DEQUEST 2066 diethy(;;neu'ianﬁncpenta- *
phosphonic acid, sodium salt (Solutia Co.) 4ml
Potassium chloride llg
Potassium bromide 003 g
Potassium carbonate (47% solution) 526¢

Lithium chloride 1.55¢
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Examples 2 and 3:Alternative Color Paper Color Developing Concentrates

Example 1 was repeated except that either ethylene glycol
(Example 2) or dipropylene glycol (Example 3) was used in place of diethylene
10  glycol. In both instances, a homogeneous, single part color developing

concentrate was achieved.

Example 4: Preferred Color Paper Color Developing Concentrate

A concentrate was prepared like that shown in Example 1 except
15  diethylhydroxylamine was replaced with N,N’-bis(2,3-
dihydroxypropyl)hydroxylamine (5.4 g of 50% solution). The resulting

concentrate (about 100 ml) was homogeneous and free of haze and sulfate ions.

Example 5: Preparation of Working Strength Color Developing

20 Composition and Processing of Color Paper

A color developing composition useful for photoprocessing was
prepared by diluting the concentrate described in Example 1 ten times with water.
This composition was then used for color development in
processing imagewise exposed samples of commercially available KODAK
25 EKTACOLOR EDGE 5 Color Papers using the following processing protocol and

conditions to obtain acceptable color images:

Color Development 38 °C 45 seconds
Bleach/fixing 35°C 45 seconds
30 Washing (water) 35°C 90 seconds
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[0) 0
F10%4& () -110%& ()-) 3& 10%)of sogmm hydroxide (50% solution, 2.5 g) was added to
a solution of KODAK Color Developing Agent CD-4 (4.5 g) and N,N’-bis(2,3-

dihydroxypropyl)hydroxylamine (1.0 g, 50% solution) in water (3 g). Two phases

10  resulted. With stirring, diethylene glycol (50 g) was then added, and a precipitate
of sodium sulfate was observed. This precipitate was filtered out of the solution,
washed with 20 g of diethylene glycol and discarded.

The following components were then added to the single-phase

formulation:
15 TABLE III

Sodium metabisulfite 325¢g
Diethylenetriaminepentaacetic acid, pentasodium 825¢g
salt (40% solution)

Potassium iodide 001g
Potassium bromide 1.13 g
Potassium carbonate (47% solution) 69.5g

After addition of these components, the mixture was stirred until a
homogeneous solution was obtained, filtered to remove a slight haze, and
packaged as a color developing concentrate. This concentrate was essentially free

20  of all sulfate ions.
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5 form,
b) at least 0.05 mol/l of an antioxidant for the color developing
agent,
c) water,
d) a water-miscible or water-soluble hydroxy-substituted,

10  straight-chain organic solvent that has a molecular weight of from 50 to 200, and
is present in the concentrate at a concentration such that the weight ratio of water
to the solvent is from 15:85 to 50:50, and

e) a buffering agent that is soluble in the organic solvent.

15 2. The color developing concentrate as claimed in claim 1
wherein the color developing agent is present in an amount of from 0.06 to 0.3
mol/l, the antioxidant is present in an amount of from 0.05 to 1 mol/l, and the

weight ratio of water to the organic solvent is from 30:70 to 40:60.

20 3. The color developing concentrate as claimed in either claim
1 or 2 wherein the antioxidant is represented by the structure I:

OH OH

| |
R’{'xﬁm—N_exz}rTEY (xl}mN (X5 )n]p R

wherein R is hydrogen, an alkyl group, a hydroxyalkyl group, a cycloalkyl group

25  oran aryl group, R, and R, are independently hydrogen, hydroxy, an alkyl group,
or a hydroxyalkyl group, or R, and R, together represent the carbon atoms
necessary to complete a 5- to 8-membered carbocyclic ring structure, X, is
n-CR,(OH)CHR,-, X, is -CHR,CR,(OH)-, and m, n and p are independently 0 or
1.
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VEVIO0N & () 4laims 1 to 3 wherein the organic solvent is an aliphatic compound having a

molecular weight of from 100 to 200, and has from 2 to 10 carbon atoms.

5
5. The color developing concentrate as claimed in any of
claims 1 to 4 wherein the organic solvent is ethylene glycol, diethylene glycol,
triethylene glycol, ethanol or benzyl alcohol.
10 6. The color developing concentrate as claimed in any of
claims 1 to 5 wherein the buffering agent is a carbonate.
7. The color developing concentrate as claimed in any of
claims 1 to 6 further comprising one or more of the following components:
15 e) chloride ions,
) bromide ions,
g) a metal ion sequestering composition,
h) a triazinylstilbene optical brightening agent,
1) a polyalkanolamine, or
20 ) a fragrance.
8. A photographic processing chemical kit characterized as
comprising:
a) the single-part color developing concentrate as claimed in any of

25 claimsl to 7, and
b) one or more of the following compositions:
a photographic bleaching composition,
a photographic bleach/fixing composition,
a photographic fixing composition, or

30 a photographic stabilizing or final rinsing composition.
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an antioxidant for the color developing agent, alkali metal ions in at least

stoichiometric proportion to the sulfate salt, and a water-miscible or water-soluble,

20  straight-chain organic solvent having a molecular weight of from 50 to 200, and
present at a concentration such that the weight ratio of water to the solvent is from
15:85 to 50:50, to form an alkali metal sulfate in the solution, and

B) removing the alkali metal sulfate from the solution.

25 12. The method as claimed in claim 11 wherein the alkali metal

ions are provided as part of an alkali metal hydroxide.

13, The method as claimed in either claim 11 or 12 further

comprising the step of:
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the antioxidant is represented by the structure I:

OH OH

R—f-xl},rN-—exz 5E-EY {xl}m N (Xz ;,a—p—R

wherein R is hydrogen, an alkyl group, a hydroxyalkyl group, a cycloalkyl group

or an aryl group, R, and R, are independently hydrogen, hydroxy, an alkyl group,
15  or ahydroxyalkyl group, or R, and R, together represent the carbon atoms
necessary to complete a 5- to 8-membered carbocyclic ring structure, X, is

-CR,(OH)CHR,-, X, is -CHR,CH(OH)-, and m, n and p are independently O or 1.

15. A single-part color developing concentrate characterized as
20  being homogeneous, essentially free of sulfate ion, having a pH of from 7 to 13

and comprising:

a) at least 0.06 mol/l of a color developing agent in free base
form,
b) at least 0.05 mol/l of an antioxidant for the color developing
25  agent,
c) water,

d) a water-miscible or water-soluble hydroxy-substituted,

straight-chain organic solvent that has a molecular weight of from 50 to 200, and
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