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Description 

This  invention  relates  to  a  process  for  the  development  of  photographic  elements  and,  more 
particularly,  to  a  process  capable  of  producing  a  high  contrast  image  in  silver  halide  photographic  elements 

5  used  in  the  field  of  graphic  arts. 

Background  of  the  art 
In  the  process  for  forming  a  high  contrast  image  by  development  of  silver  halide  photographic 

elements  necessary  to  produce  useful  images  for  graphic  arts  processes,  special  developers  known  in  the 
to  art  as  "lith"  developers  are  used.  The  high  contrast  is  achieved  by  using  the  infectious  development  as 

described  in  Journal  of  the  Franklin  Institute,  vol.  239,  221—230  (1945).  These  developers  exhibit  an 
induction  period  prior  to  the  development  of  exposed  silver  halides,  after  which  the  infectious 
development  occurs,  thus  giving  rise  to  high"  contrast. 

The  typic  "lith"  developers  contains  only  a  single  developing  agent  of  the  dihydroxybenzene  type,  v 
15  such  as  hydroquinone.  In  order  to  enhance  the  infectious  development,  "lith"  developers  contain  an  -, 

unusually  low  content  of  alkali  sulfite.  This  low  sulfite  content  renders  the  developer  more  prone  to  aerial 
oxidation,  especially  when  used  in  combination  with  processing  machines  and,  more  particularly,  with  '-̂  
rapid  access  processing  machines,  where  the  developer  degradation  is  accelerated.   ̂

Moreover,  the  delay  in  the  start  of  development  caused  by  the  long  induction  period  of  hydroquinone 
20  developers  lengthens  the  processing  time  and  delays  access  to  the  finished  product.  While  the  induction 

period  has  been  eliminated  and  processing  time  has  been  reduced  by  the  use  of  the  so-called  "rapid 
access"  developers  containing  both  hydroquinone  and  a  superadditive  developing  agent  such  as 
phenidone  or  metol,  these  rapid  access  developers  are  not  useful  for  lithographic  purposes  because  they 
cannot  produce  the  necessary  high  contrast.  This  is  because  rapid  access  developers  have  a  high  sulfite 

25  content  which  prevents  infectious  development  and  cause  lower  contrast  than  "lith"  developers. 
Processes  for  obtaining  high  contrast  development  of  silver  halide  photographic  emulsions  have  been 

disclosed  by  adding  a  hydrazine  compound  to  the  silver  halide  emulsion  and  developing  the  emulsion  with 
a  developer  having  a  pH  as  high  as  12.8.  The  use  of  hydrazine  compounds  allows  the  use  of  auxiliary 
developing  agents  in  combination  with  the  dihydroxybenzene  developing  agent  in  order  to  increase  its 

30  development  capacity.  It  also  allows  the  use  of  relatively  high  sulfite  concentrations  to  protect  the 
developing  agents  against  oxidation,  thereby  increasing  the  developer  stability.  However,  the  high  pH  level 
necessary  to  get  the  high  contrast  from  the  use  of  the  hydrazine  compound  makes  the  relative  life  of  the 
developing  solution  relatively  short. 

It  is  desirable  to  combine  the  high  contrast  of  "lith"  developers  with  the  stability  and  processing  speed 
35  of  the  rapid  access  developers,  as  described  in  US  patent  4,269,929.  Reference  can  also  be  made  to 

Japanese  patent  application  S.N.  J6  0093-433.  Specific  reference  is  made  to  EP—  A—  0  155  690  (cited  to  the 
purposes  of  Art.  54(3)  EPC)  which  describes  a  process  using  hydrazine  compounds  with  hydroxyl  group 
containing  compounds.  This  patent  application  describes  the  use  of  antifogging  agents,  including 
benzotriazole  compounds,  in  the  presence  of  rhodium. 

40 
Summary  of  the  invention 

This  invention  is  directed  to  a  high  speed,  rapid  access  developing  process  producing  a  high  contrast 
image  suitable  for  lithographic  purposes.  Advantages  such  as  high  speed,  high  capacity,  high  degree  of 
stability  and  high  contrast  can  be  achieved  by  developing  a  silver  halide  photographic  element  in  the 

45  presence  of  a  hydrazine  compound,  an  effective  amount  of  an  organic  antifogging  agent  and  a 
contrast-promoting  amount  of  a  hydroxymethylidyne  group  containing  compound  with  an  aqueous 
alkaline  developing  solution  which  contains  a  combination  of  developing  agents  comprising  a 
hydroquinone  or  substituted  hydroquinone  and  at  least  one  other  superadditive  developing  agent  and  an  ■a 
effective  amount  of  an  antioxidant  (such  as  sulfite  compound),  wherein  the  developing  solution  has  a  pH  of 

so  less  than  about  12. 

Detailed  description  of  the  invention   ̂
The  present  invention  refers  to  a  process  for  forming  a  high-contrast  photographic  image  by 

-  developing  a  silver  halide  photographic  element,  including  at  least  a  silver  halide  emulsion  layer,  with  an 
55  aqueous  alkaline  developing  solution  containing  a  dihydroxybenzene  developing  agent,  a  superadditive 

developing  agent  and  an  antioxidant  at  a  pH  of  less  than  12  in  the  presence  of  a  hydrazine  compound, 
characterized  by  the  development  being  made  in  absence  of  rhodium  and  in  the  presence  of  an  organic 
antifogging  and  contrast  promoting  agent  selected  within  the  class  including  a  benzotriazole  compound 
and  a  benzimidazole  compound  and  a  hydroxymethylidyne  group  containing  compound  of  the  formula: 

60 
Ri 

\  
CHOH  [1] 

/  
65  R2 
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wherein  R,  and  R2  each  independently  represent  a  hydrogen  atom,  a  subtituted  or  unsubstituted  aliphatic 
group,  an  aromatic  group,  a  heterocyclic  group,  or  R,  or  R2  together  complete  a  non-aromatic  cyclic  group, 
preferably  having  together  a  total  of  at  least  3  carbon  atoms. 

Preferably,  in  the  method  of  the  present  invention,  the  aqueous  alkaline  developing  solution  has  a  pH 
5  not  higher  than  11.50  and,  more  preferably,  above  9.50. 

More  preferably,  the  dihydroxybenzene  developing  agent  is  hydroquinone. 
Still  more  preferably,  the  superadditive  developing  agent  is  a  3-pyrazolidone  compound,  in  particular 

is  1 - p h e n y l - 3 - p y r a z o l i d o n e . . .  
Preferably,  within  the  method  of  the  present  invention  the  hydroxymethylidyne  group  containing 

JO  compound  has  the  formula  [1]  above,  wherein  R,  represents  an  aromatic  group  and  R2  represents  an 
aromatic  group  or  an  aliphatic  group  or  R,  and  R2  taken  together  are  chosen  to  form  a  3  to  7  carbon  atom 
non  aromatic  cyclic  group. 

Particularly,  according  to  the  present  invention,  the  hydroxymethylidyne  group  containing  compounds 
are  selected  from  the  group  consisting  of  methylphenylcarbinol,  phenylethylcarbinol  and  phenylpropyl- 

is  carbinol  (including  phenylcyclopropylcarbinol). 
Photographic  silver  halide  emulsions,  which  can  be  processed  with  the  method  of  this  invention  to 

produce  high  contrast,  comprise  high  chloride  emulsions  used  in  the  lith  films  (e.g.  containing  mainly 
chloride  with  silver  bromide  and/or  silver  iodide  in  smaller  amounts,  such  as  those  described  in  US  patent 
3,785,822  and  the  references  cited  therein).  However,  the  high  contrast  developing  method  of  this  invention 

20  can  also  be  usefully  employed  also  with  any  other  type  of  negative  acting,  surface  latent  image,  silver 
halide  emulsions,  for  example  silver  bromide,  silver  bromo-iodide  or  silver  chloro-bromide,  silver 
chloro-iodide  or  silver  chloro-bromo-iodide  containing  chloride  in  smaller  amounts  than  the  "lith" 
emulsions. 

To  achieve  the  benefits  of  this  invention,  a  hydrazine  compound  and  a  hydroxymethylidyne  compound 
25  have  to  be  present  during  the  development  of  the  exposed  element.  The  hydrazine  compound  can  be 

incorporated  in  the  photographic  element  or  in  the  developing  solution  or  both  in  the  photographic 
element  and  in  the  developing  solution.  _ 

Hydrazine  and  any  of  a  wide  variety  of  water-soluble  hydrazine  derivatives  are  effective  to  enhance 
contrast  when  incorporated  in  the  developing  solution  combined  with  the  hydroxymethylidyne  group 

30  containing  compound  according  to  this  invention.  Preferred  hydrazine  derivatives  for  use  in  the  developing 
solution  of  this  invention  include  compounds  of  formula: 

R3  R5 
\   /  

35  N—  N 
/   \  

R4  Re 

wherein  R3  is  an  organic  radical  and  R4,  R5  and  R6  each  are  hydrogen  or  an  organic  radical.  Organic  radicals 
40  represented  by  R3,  R4,  R5  and  R6  include  hydrocarbyl  groups  such  as  an  alkyl  group,  an  aryl  group,  an 

aralkyl  group  and  an  alicyclic  group  and  such  groups  can  be  substituted  with  substituents  such  as  alkoxy 

groups,  carboxy  groups,  sulfonamido  groups  and  halogen  atoms. 
Other  examples  of  hydrazine  derivatives,  which  can  be  incorporated  in  the  developing  solutions,  are 

hydrazides,  acyl  hydrazines,  semicarbazides,  carbohydrazides  and  aminobiuret  compounds. 
is  Specific  examples  of  hydrazine  derivatives,  which  can  be  incorporated  in  the  developing  solutions 

according  to  this  invention,  are  disclosed  in  US  Patent  2,419,575. 
In  a  preferred  form  of  this  invention,  the  hydrazine  compound  is  incorporated  in  the  photographic 

element,  for  example  in  a  silver  halide  emulsion  layer  of  the  photographic  element  or  in  a  hydrophilic 
colloidal  layer  of  the  photographic  element,  preferably  in  a  hydrophilic  colloidal  layer  which  is  coated 

so  contiguously  adjacent  to  the  emulsion  layer  in  which  the  effects  of  the  hydrazine  compound  are  desired.  It 
can,  of  course,  be  present  in  the  photographic  element  distributed  between  or  among  emulsion  and 
hydrophilic  colloidal  layers,  such  as  a  subbing  layer,  interlayers  and  protective  layers. 

Hydrazine  compounds  suitable  to  be  incorporated  into  the  photographic  element  for  use  in  the  method 
of  the  present  invention  are  disclosed  in  GB  patent  598,108  and  in  US  patent  2,419,974;  they  include 

55  water-insoluble  alkyl,  aryl,  heterocyclic  hydrazines,  as  well  as  hydrazides,  semicarbazides  and  aminobiuret 
c o m p o u n d s . .  

Particularly  preferred  hydrazine  compounds,  for  use  in  the  method  of  this  invention  incorporated  in  tne 
photographic  element,  are  the  formyl  hydrazine  compounds  corresponding  to  the  formula: 

60  R7NHNHCHO 

wherein  R7  represents  a  monocyclic  or  bicyclic  aryl  group  as  disclosed  in  US  patent  4,168,977  and  in  CA 
patent  1,146,001.  The  aryl  group  in  this  formula  may  be  substituted  with  one  or  more  substituents  which 
are  not  electron-attracting,  such  as  straight  or  branched-chain  alkyl  groups  (e.g.  methyl,  ethyl,  propyl, 

65  isopropyl,  n-butyl,  isobutyl,  n-octyl,  n-hexyl,  tert.-octyl,  n-decyl,  n-dodecyl,  etc.)  aralkyl  groups  (e.g.  benzyl, 
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phenethyi,  etc.)  alkoxy  groups  (e.g.  methoxy,  ethoxy,  2-methyl-propyloxy,  etc.),  amino  groups  which  are 
mono-  or  disubstituted  with  alkyl  groups,  aliphatic  acylamino  groups  (e.g.  acetylamino,  benzoylamino, 
etc.),  etc. 

Other  hydrazine  compounds,  for  use  in  the  method  of  this  invention  incorporated  in  the  photographic 
s  ■  element,  are  compounds  represented  by  the  formula: 

R7NHNHCOR8 

wherein  R7  represents  the  same  monocyclic  or  bicyclic  aryl  group  of  the  formula  above  and  R8  represents 
10  an  alkyl  group  having  1  to  3  carbon  atoms,  which  may  be  a  straight  or  branched-chain  alkyl  (e.g.  methyl, 

ethyl,  n-propyl  and  isopropyl)  or  a  phenyl  group.  The  phenyl  group  may  be  substituted  with  one  or  more 
substituents  which  preferably  are  electron  attracting  groups,  such  as  halogen  atoms  (chlorine  or  bromine, 
etc.),  a  cyano  group,  a  trifluoromethyl  group,  a  carboxyl  group  or  a  sulfo  group,  etc.  Specific  examples  of 
hydrazine  compounds  represented  by  the  formula  above  are  disclosed  in  US  patent  4,224,401. 

15  Still  other  examples  of  hydrazine  compounds,  for  use  in  the  method  of  the  present  invention 
incorporated  in  the  photographic  element,  are  those  corresponding  to  the  general  formulas: 

0 
II 

R  -N-C-N-X-NHNH-C-H  and 20  9  |  I  II 
, ~ >   "11  0 

\  C=H  (  Y  )  X-NHNHC-R 
W   "  II  13 

I  ° 
R12 

(respectively  disclosed  in  US  patents  4,323,643  and  4,272,614)  wherein  R9  and  R10  (which  may  be  the  same 
30  or  different)  each  represent  hydrogen,  an  aliphatic  group  (such  as  a  straight  or  branched  chain  alkyl  group, 

a  cycloalkyl  group,  a  substituted  cycloalkyl  group,  an  alkenyl  group  and  an  alkylnyl  group),  an  aromatic 
group  (such  as  a  phenyl  and  naphthyl  group)  or  a  heterocyclic  group;  Rn  represents  hydrogen  or  an 
aliphatic  group  (such  as  those  listed  above)  and  X  represents  a  divalent  aromatic  group  (such  as  a 
phenylene  group,  a  naphthalene  group  and  the  analogous  substituted  groups  thereof);  R12  represents  a 

35  hydrogen  atom,  an  aliphatic  group  which  may  be  substituted;  Y  represents  a  divalent  linking  group;  n 
represents  0  or  1;  R13  represents  a  hydrogen  atom,  an  aliphatic  group  which  may  be  substituted  or  an 
aromatic  group  which  may  be  substituted  and  Z  represents  the  non-metallic  atom  groups  necessary  to 
form  a  5-membered  or  a  6-membered  heterocyclic  ring. 

In  one  particular  preferred  form,  the  hydrazine  compound  to  be  incorporated  in  the  photographic 
40  element  is  substituted  with  ballasting  groups,  such  as  the  ballasting  moieties  of  incorporated  couplers  and 

other  non-diffusing  photographic  emulsion  addenda.  Said  ballasting  groups  contain  at  least  eight  carbon 
atoms  and  can  be  selected  from  both  aliphatic  and  aromatic  relatively  unreactive  groups,  such  as  alkyl, 
alkoxy,  phenyl,  alkylphenyl,  phenoxy,  alkylphenoxy  and  similar  groups.  Such  hydrazine  compounds  can  be 
incorporated  in  the  photographic  material  using  various  methods  well-known  in  the  photographic  art,  the 

45  most  common  being  the  method  of  dissolving  the  hydrazine  derivatives  in  a  high-boiling  crystalloidal 
solvent  and  dispersing  the  mixture  in  the  emulsion,  as  described  for  example  in  US  patent  2,322,027. 

Hydrazine  compounds  incorporated  in  the  developing  solution  in  the  practice  of  this  invention  are 
effective  at  very  low  levels  of  concentration.  For  example,  hydrazine  compounds  give  effective  results  in 
the  developing  solution  in  an  amount  of  about  0.001  moles  per  liter  to  about  0.1  moles  per  liter,  more 

50  preferably  in  an  amount  from  about  0.002  to  about  0.001  moles  per  liter.  Hydrazine  compounds 
incorporated  in  the  photographic  element  are  typically  employed  in  a  concentration  of  from  about  10~4  to 
about  10~1  mole  per  mole  of  silver,  more  preferably  in  an  amount  of  from  about  5x10~4  to  about  5x10~2 
mole  per  mole  of  silver,  and  most  preferably  in  an  amount  of  from  about  8x1  0~4  to  about  5x10~3  mole  per 
mole  of  silver. 

55  The  dihydroxybenzene  developing  agents  employed  in  the  aqueous  alkaline  developing  solutions  of 
this  invention  are  well-known  and  widely  used  in  photographic  processing.  The  preferred  developing  agent 
of  this  class  is  hydroquinone.  Other  useful  dihydroxybenzene  developing  agents  include  chloro- 
hydroquinone,  bromohydroquinone,  isopropylhydroquinone,  tolylhydroquinone,  methylhydroquinone, 
2,3-dichlorohydroquinone,  2,5-dimethylhydroquinone,  2,3-dibromohydroquinone,  1,4-dihydroxy-2- 

60  acetophenone-2,5-dimethylhydroquinone,  2,5-diethylhydroquinone,  2,5-di-p-phenethylhydroquinone, 
2,5-dibenzoylaminohydroquinone,  2,5-diacetaminohydroquinone. 

The  3-pyrazolidone  developing  agents  employed  in  the  aqueous  alkaline  developing  solutions  of  this 
invention  are  also  well  known  and  widely  used  in  photographic  processings.  The  most  commonly  used 
developing  agents  of  this  class  are  1  -  phenyl  -  3  -  pyrazolidone,  1  -  phenyl  -  4,4  -  dimethyl  -  3  - 

55  pyrazolidone,  1  -  phenyl  -  4  -  methyl  -  4  -  hydroxymethyl  -  3  -  pyrazolidone  and  1  -  phenyl  -  4,4  - 
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dihvdroxymethyl  -3  -  pyrazolidone.  Other  useful  3  -  pyrazolidone  developing  agents  include  1  -phenyl  - 

5  -  methyl  -  3  -  pyrazolidone,  1  -  phenyl  -  4,4  -  dimethyl  -  3  -  pyrazolidone,  1  -  p  -  aminophenyl  -  4  - 

methyl  -  4  -  propyl  -  3  -  pyrazolidone,  1  -  p  -  chlorophenyl  -  4  -  methyl  -  4  -  ethyl  -  3  -  pyrazol.done, 
1  -  p  -  acetamidophenyl  -  4,4  -  diethyl  -  3  -  pyrazolidone,  1  -  p  -  beta  -  hydroxyethylphenyl  -  4,4  - 

5  dimethyl  -  3  -  pyrazolidone,  1  -  p  -  hydroxyphenyl  -  4,4  -  dimethyl  -  3  -  pyrazolidone  1  -  p  - 
methoxyphenyl  4,4  -  diethyl  -  3  -  pyrazolidone,  1  -  p  -  tolyl  -  4,4  -  dimethyl  -  3  -  pyrazohdone.  The 

aqueous  alkaline  photographic  developing  compositions  of  this  invention  contain  a  sulfite  preservative  at  a 
level  sufficient  to  protect  the  developing  agents,  against  aerial  oxidation  and  thereby  promote  good 
stability  characteristics.  Useful  sulfite  preservatives  include  sulfites,  bisulfites,  metabisulfites  and  carbonyl 

w  bisulfite  adducts.  Typical  examples  of  sulfite  preservatives  include  sodium  sulf.te  potassium  sulfite, 
lithium  sulfite  ammonium  sulfite,  sodium  bisulfite,  potassium  metabisulfite,  sodium  formaldehyde 
bisulfite  salt  Also  ascorbic  acid  is  a  known  preservative  agent  against  aerial  oxidation  of  the  developer  for 

use  in  a  bath  of  the  present  invention.  The  use  of  the  hydroxymethylidyne  group  containing  compound 
within  the  invention  allows  a  high  contrast  to  be  obtained  by  developing  the  photographic  element  in  the 

is  presence  of  a  hydrazine  compound,  at  a  pH  lower  than  the  pH  necessary  to  obtain  the  high  contrast  with 

the  use  of  the  hydrazine  compound  alone.  Preferably,  according  to  the  present  invention  such 

hydroxymethylidyne  group  containing  compound  is  incorporated  in  the  aqueous  alkaline  developing 
solution.  As  a  consequence  of  a  lower  pH  level,  the  effective  life  of  such  solution  .s  highly  enhanced  The 

aliphatic  groups  represented  by  each  of  R,  and  R2  within  the  above  formula  [1]  include  a  straight  or 
20  branched  chain  alkyl  group,  a  cycloalkyl  group,  an  alkenyl  group,  an  alkynyl  group.  Examples  of  straight  or 

branched  chain  alkyl  groups  are  alkyl  groups  each  having  from  1  to  10,  and  preferably  from  1  to  5  carbon 

atoms,  such  as  a  methyl  group,  an  ethyl  group,  a  propyl  group,  a  butyl  group.  Examples  of  cycloalky 

groups  are  those  including  3  to  10  carbon  atoms.  Specific  examples  thereof  are  cyclopropyl  and  cyclohexyl 

groups. 
25  The  cycloalkyl  group  has  generally  from  3  to  10  carbon  atoms.  Preferred  examples  thereof  are  a 

cyclopentyl  group,  a  cyclohexyl  group,  an  adamantyl  group. 
Examples  of  aromatic  groups  shown  by  each  of  R-,  and  R2  include  a  phenyl  group  and  a  naphthyl 

group. 
The  heterocyclic  ring  group  shown  by  each  of  R,  and  R2  is  a  5-membered  or  6-membered  single  ring,  or 

30  a  condensed  ring,  having  at  least  one  of  oxygen,  nitrogen,  sulfur  and  selenium  atoms  with  or  without 
substituents.  Preferred  examples  of  the  heterocyclic  groups  are  a  pyrroline  ring,  a  pyridine  ring,  a  quinoline 
ring,  an  indole  ring,  an  oxazole  ring,  a  benzoxazole  ring,  a  naphthoxazole  ring,  an  imidazole  ring,  a 
benzimidazole  ring,  a  thiazoline  ring,  a  thiazole  ring,  a  benzothiazole  ring,  a  naphthothiazole  ring,  a 
selenazole  ring,  a  benzoselenazole  ring,  a  naphthoselenazole  ring,  etc. 

35  Of  course,  as  known  in  the  art,  such  described  R,  and  R2  substituents  may  be  substituted  with  any 
substituents  known  in  the  art  not  to  negatively  affect  the  development  process.  Examples  of  such 
substituents  could  be  alkyl,  alkoxy  and  hydroxy  substituents. 

A  parameter  to  take  into  proper  account  is  the  water  solubility  of  the  hydroxymethylidyne  group 
containing  compound.  In  order  not  to  have  them  water-insoluble,  it  is  preferred  to  keep  the  total  number  of 

40  carbon  atoms  in  R,  and  R2  to  a  value  of  less  than  20  carbon  atoms,  preferably  less  than  15  carbon  atoms. 
Specific  examples  of  hydroxymethylidyne  group  containing  compounds  which  can  be  useful  as 

contrast  promoting  agents  to  the  purposes  of  this  invention  include  the  following: 
1)  methyl  alcohol 
2)  ethyl  alcohol 

45  3)  1-propanol 
4)  2-propanol 
5)  1-butanol 
6)  2-methyl-1-propanol 
7)  3-methyl-1-butanol 

50  8)  2-propen-1-ol 
9)  benzyl  alcohol 

10)  salicyl  alcohol 
11)  p-methoxy-benzyl  alcohol 
12)  (3-phenethyl  alcohol 

55  13)  1-phenyl-ethan-1-ol  (phenyl-methylcarbinol) 
14)  benzhydrol  (diphenylmethanol) 
15)  3-phenyl-1-propen-1-ol  (cinnamyl  alcohol) 
16)  4-diphenylmethanol 
17)  1-phenyl-1,2-ethanediol  (styrene  glycol) 

60  18)  tetrahydrofurfuryl  alcohol 
19)  1,2-ethanediol 
20)  1,2-propanediol 
21)  1,3-propanediol 
22)  1,2-butanediol 

65  23)  1,3-butanediol 
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24)  1,4-butanediol 
25)  1,5-pentanediol 
26)  1,6-hexanediol 
27)  pinacol 

5  28)  2-buten-1,4-diol 
29)  1,2-cyclohexanediol 
30)  1,4-cyclohexanediol 
31)  1,2,4-butanetriol 
32)  phenylethylcarbinol 

10  33)  phenylcyclopropylcarbinol 
34)  cycloheptanol 
35)  1,2,3,4-tetrahydro-1-naphtol  (a-tetralol). 

The  hydroxymethylidyne  group  containing  compounds  combined  with  the  hydrazine  compounds  and 
the  benzotriazole  and  benzimidazole  antifogging  agents  of  this  invention  produce  a  very  high  contrast, 

is  which  means  a  contrast  of  at  least  10.  This  contrast  is  the  slope  of  the  straight  line  portion  of  the 
characteristic  curve  (it  is  referred  to  as  "average  contrast")  and  is  measured  between  two  points  located  at 
densities  of  0.10  and  2.50  above  Dmin. 

From  the  practical  point  of  view  of  some  applications  in  the  field  of  graphic  arts,  it  is  preferred  to  have 
high  contrast,  that  is  a  contrast  of  at  least  about  10,  preferably  higher  than  10,  also  in  the  portion  of  the 

20  characteristic  curve  at  densities  higher  than  2.50  (this  contrast  being  referred  to  as  "shoulder  contrast").  It 
has  been  found  that  by  selecting  the  hydroxymethylidyne  group  containing  compound  from  the  group 
consisting  of  phenylmethylcarbinol,  phenylethylcarbinol  and  phenyl(cyclo)propylcarbinol  a  shoulder 
contrast  of  at  least  10  can  be  obtained  at  lower  pH  values  and  lower  amounts.  It  is  believed,  more  in 
general,  that  good  results  can  be  obtained  when  compounds  of  formula  [1]  above  are  used  wherein  R-,  is  an 

25  aromatic  group  (directly  bonded  to  the  CHOH  residue)  and  R2  (directly  bonded  to  the  CHOH  residue)  is  an 
alkyl  group  or  an  aromatic  group,  or  R,  and  R2,  taken  together,  form  a  non  aromatic  cyclic  group  of  3  to  7 
carbon  atoms  (a  fused  nucleus  such  as  in  a-tetralol  above  is  counted  as  having  6  carbon  atoms). 

The  aqueous  alkaline  developing  solutions  of  this  invention  can  vary  widely  with  respect  to  the 
concentration  of  the  various  ingredients  included  therein.  Typically,  the  dihydroxybenzene  developing 

30  agent  is  used  in  an  amount  of  from  about  0.040  to  about  0.70  moles  per  liter,  more  preferably  in  an  amount 
of  about  0.08  to  about  0.40  moles  per  liter;  the  3-pyrazolidone  developing  agent  is  used  in  an  amount  of 
from  about  0.001  to  about  0.05  moles  per  liter,  more  preferably  in  an  amount  of  from  about  0.005  to  about 
0.01  moles  per  liter;  the  sulfite  preservative  is  used  in  an  amount  of  from  about  0.03  to  about  1.0  moles  per 
liter,  more  preferably  in  an  amount  of  from  about  0.10  to  about  0.70  moles  per  liter;  and  the 

35  hydroxymethylidyne  group  containing  compound  is  used  in  an  amount  of  from  about  0.001  to  about  3.00 
moles  per  liter,  more  preferably  in  an  amount  of  from  about  0.01  to  about  1.50  moles  per  liter. 

In  contrast  with  "lith"  developers  which  require  a  low  level  of  sulfite  ion,  the  developing  solutions  of 
this  invention  can  utilize  higher  levels  of  sulfite  ions,  and  thereby  achieve  the  advantage  of  increased 
stability,  since  a  higher  level  of  sulfite  ions  provides  increased  protection  against  aerial  oxidation. 

40  In  carrying  out  the  method  of  this  invention,  it  is  essential  to  employ  an  organic  antifoggant  and 
contrast  promoting  agent  to  minimize  fog  formation  and  to  obtain  the  desired  contrast.  The  organic 
antifoggant  can  be  incorporated  in  the  photographic  element  or  can  be  added  to  the  developing  solution, 
the  essential  requirement  being  that  it  is  present  during  the  developing  process.  According  to  the  present 
invention,  in  fact,  it  has  been  found  that  in  absence  of  a  benzotriazole  and/or  a  benzimidazole  antifogging 

45  and  contrast  promoting  agent,  high  contrast  values,  as  desired,  cannot  be  obtained.  Useful  compounds  are 
both  unsubstituted  and  substituted  compounds  with  the  proviso  that  electro-withdrawing  substituents  at 
least  as  strong  as  nitro  groups  are  excluded.  As  a  matter  of  fact,  nitro-substituted  benzotriazole  and 
benzimidazole  compounds,  although  good  to  prevent  fog,  do  not  work  to  the  purposes  of  the  present 
invention.  Although  benzotriazole  and  benzimidazole  compounds,  as  a  class,  are  believed  to  be  generally 

50  useful  to  the  purposes  of  the  invention,  it  is  believed  that  any  electron-withdrawing  substituents  at  least  as 
strong  as  nitro  groups  are  not  to  be  attached  to  the  benzotriazole  and  benzimidazole  compounds  as  used  to 
the  purposes  of  the  present  invention.  Other  substituents  known  in  the  art  such  as  lower  alkyl  groups 
(having  1  to  5  carbon  atoms)  and  halogen  subtituents  (chlorine)  proved  to  be  substituents  good  to  the 
purposes  of  the  invention.  Said  benzotriazole  and  benzimidazole  antifogging  and  contrast  promoting 

55  agents  are  normally  used  in  amounts  effective  to  prevent  fog  although  quantity  can  be  optimized  to  get  the 
best  results  from  the  contrast  point  of  view.  Useful  quantities,  when  included  in  emulsion,  may  vary  from  1 
to  100  milligrams  per  100  grams  of  emulsion  and,  when  included  in  the  developing  bath,  may  vary  from 
0.01  to  5  grams  per  liter. 

Photographic  elements  processed  in  the  aqueous  alkaline  developing  solutions  of  this  invention 
so  comprise  one  or  more  layers  formed  from  a  negative  silver  halide  emulsion  comprised  of  a  binder  and 

radiation-sensitive  silver  halide  grains  capable  of  forming  a  surface  latent  image.  The  useful  silver  halide 
emulsions  include  the  high  chloride  emulsions  conventionally  employed  in  forming  "lith"  photographic 
elements,  as  well  as  silver  bromide  and  silver  bromo-iodide  emulsions,  which  are  recognized  in  the  art  to 
be  capable  of  attaining  higher  photographic  speeds.  Generally,  the  iodide  content  of  the  silver  halide 

65  emulsions  is  less  than  about  1  0  mole  percent  silver  iodide,  based  on  the  total  silver  halide.  The  silver  halide 
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emulsions  are  usually  monodispersed  or  narrow  grain  size  distribution  emulsions  as  described  for 
example  in  US  patents  4,166,742;  4,168,977;  4,224,401;  4,237,214;  4,241,164;  4,272,614  and  4,311,871.  The 
silver  halide  emulsions  may  comprise  a  combination  of  silver  halide  emulsions  having  different  grain  size 
distribution,  for  example  a  combination  of  an  emulsion  having  a  mean  grain  size  below  0.4  micrometer 

5  with  an  emulsion  having  a  mean  grain  size  above  0.7  micrometer  as  described  in  Japanese  patent 
application  S.N.  57-58137,  or  a  combination  of  two  emulsions  both  having  a  grain  size  below  0.4 
micrometer  such  as  for  example  a  first  silver  halide  emulsion  having  a  mean  grain  size  of  from  0.1  to  0.4 
micrometer  and  a  second  silver  halide  emulsion  of  particles  with  a  mean  grain  volume  of  less  than  one  half 
of  the  particles  of  the  first  emulsion. 

10  The  slver  halide  grains  of  the  emulsion  are  capable  of  forming  a  surface  latent  image,  as  opposed  to 
those  forming  an  internal  latent  image.  Surface  latent  image  silver  halide  grains  are  most  employed  in  the 
negative  type  silver  halide  emulsions,  while  internal  latent  image-forming  silver  halide  grains,  though 
capable  of  forming  a  negative  image  when  developed  in  an  internal  developer,  are  usually  employed  with 
surface  developers  to  form  direct-positive  images.  The  distinction  between  surface  latent  image  and 

is  internal  latent  image-forming  silver  halide  grains  is  generally  well-known  in  the  art.  Generally,  some 
additional  ingredient  or  step  is  required  in  the  preparation  of  silver  halide  grains  capable  of  preferentially 
forming  an  internal  latent  image  instead  of  a  surface  latent  image. 

The  silver  halide  emulsions  can  be  spectrally  sensitized  with  dyes  from  a  variety  of  classes,  including 
the  polymethine  dye  class,  which  includes  the  cyanines,  merocyanines,  complex  cyanines  and 

20  merocyanines  (i.e.,  tri-,  tetra-  and  poly-nuclear  cyanines  and  merocyanines),  oxonols,  hemioxonols,  styryls, 
merostyryls  and  streptocyanines. 

In  addition  to  the  essential  components  specified  hereinabove,  the  developing  solutions  of  this 
invention  can  optionally  contain  any  of  a  wide  variety  of  addenda,  as  known,  useful  in  photographic 
developing  compositions.  For  example,  they  can  contain  solvents,  buffers,  sequestering  agents, 

25  development  accelerators,  agents  to  reduce  swelling  of  the  emulsion  layers. 
In  processing  photographic  elements  with  the  developing  solutions  described  herein,  the  time  and 

temperature  employed  for  the  development  can  be  varied  widely.  Typically,  the  development  temperature 
will  be  in  the  range  of  from  about  20°C  to  about  50°C,  more  preferably  in  the  range  of  from  about  25°C  to 
about  40°C,  while  the  development  time  will  be  in  the  range  of  from  about  10  seconds  to  about  200 

30  seconds,  more  preferably  in  the  range  of  from  about  60  seconds  to  about  150  seconds. 
The  present  invention  is  further  illustrated  by  the  following  procedure  and  examples.. 
The  following  black  and  white  developer  solutions  (A  to  H)  to  be  tested  with  the  addition  of  the 

Contrast  Promoting  Agent  (C.P.A.)  compounds,  according  to  the  present  invention,  were  prepared. 
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The  photographic  film,  to  be  tested  with  the  developer  solutions  comprising  the  C.P.A.  compounds 
according  to  the  present  invention,  comprised  a  0.25  micrometer  cubic  silver  bromo-chloro-iodide 
emulsion  (containing  70%  bromide  moles,  28%  chloride  moles  and  2%  iodide  moles)  coated  on  a  polyester 
film  support  at  3.8  g/m2  silver.  The  emulsion  contained  the  hydrazine  compound  1  -formyl  -  2  -  {4  -  [2  - 

s  (2,4  -ditert.  -  pentylphenoxy)  -  butyramido]  -  phenyl}  -  hydrazide  dispersed  therein  at  the  concentration 
of  1  g  per  silver  mole  and  the  sensitizing  dye  anhydrous  5,5  -  dichloro  -  9  -  ethyl  -  3,3'  -  bis  -  (3  - 
sulfopropyl)  -  oxacarbocyanine  hydroxide  sodium  salt.  The  emulsion  layer  was  covered  with  a  hardened 
protective  layer  containing  gelatin  hardened  with  bis-vinylsulfonylethyl  ether  hardener  and  a  polymethyl- 
methacrylate  matting  agent. 

JO  Samples  of  the  film  described  above  were  exposed  for  20  seconds  to  an  EK  101  sensitometer  through  a 
0.20  step  wedge  and  an  Inconel  2.27+B.G.  34  filter.  The  exposed  samples  were  processed  in  the  aqueous 
alkaline  developing  solutions  of  the  following  examples  for  90"  at  25°C.  After  development,  the  samples 
were  fixed,  washed  and  dried. 

The  following  sensitometric  characteristics  were  evaluated:  the  minimum  density  (Dmin  or  fog),  the 
is  maximum  density  (Dmax),  the  speed  point  (log  20/E,  wherein  E  is  expressed  in  lux-seconds,  corresponding 

to  a  density  of  0.20  above  Dmin),  the  average  contrast  (AVERAGE  y)  determined  by  measuring  the  slope  of 
the  characteristic  curve  between  two  points  located  at  densities  of  0.10  and  2.50  above  Dmin,  and  shoulder 
contrast  (SHOULDER  y)  determined  by  measuring  the  slope  of  the  characteristic  curve  between  two  points 
located  at  densities  of  1.60  and  4.00  above  Dmin. 
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Claims  for  the  Contracting  States:  DE,  GB 

1.  A  process  for  forming  a  high-contrast  photographic  image  by  developing  a  silver  halide 
photographic  element,  including  at  least  a  silver  halide  emulsion  layer,  with  an  aqeuous  alkaline 

5  developing  solution  containing  a  dihydroxybenzene  developing  agent,  a  superadditive  developing  agent 
and  antioxidant  at  a  pH  of  less  than  12  in  the  presence  of  a  hydrazine  compound,  characterized  by  the 
development  being  made  in  absence  of  rhodium  and  in  the  presence  of  an  organic  antifogging  and 
contrast  promoting  agent  selected  within  -the  class  including  a  benzotriazole  compound  and  a 
benzimidazole  compound  and  in  the  presence  of  hydroxymethylidyne  group  containing  compound  of  the 

10  formula: 
Ri 

\  
CHOH 

wherein  R,  and  R2  each  independently  represent  a  hydrogen  atom,  a  substituted  or  unsubstituted  aliphatic 
group,  an  aromatic  group,  a  heterocyclic  group,  or  R,  and  R2  together  complete  a  non  aromatic  cyclic 
group. 

2.  The  process  of  claim  1  wherein  the  hydrazine  compound  is  included  in  the  silver  halide  emulsion 
l a y e r . .  

3.  The  process  of  claims  1  to  2  wherein  the  hydroxymethylidyne  group  containing  compound  is 
included  in  the  aqueous  alkaline  developing  solution. 

4.  The  process  of  claims  1  to  3  wherein  the  developing  solution  has  a  pH  in  the  range  of  from  9.50  to 
25  11.50. 

5.  The  process  of  claims  1  to  4  wherein  the  dihydroxybenzene  developing  agent  is  hydroqumone. 
6.  The  process  of  claims  1  to  5  wherein  the  superadditive  developing  agent  is  a  3-pyrazolidone 

developing  agent. 
7.  The  process  according  to  any  of  claims  1  to  6  wherein  the  antioxidant  is  a  sulfite  compound. 

30  8.  The  process  according  to  any  of  claims  1  to  7  wherein  the  hydroxymethylidyne  group  containing 
compound  has  the  formula: 

Ri 

35  CHOH 
/  

R2 

wherein  Rt  represents  an  aromatic  group  and  R2  represents  an  aromatic  group  or  an  aliphatic  group  or  R-, 
40  and  R2  taken  together,  are  chosen  to  form  a  3  to  7  carbon  atom  non  aromatic  cyclic  group. 

9.  The  process  according  to  any  of  the  claims  1  to  8  wherein  the  hydroxymethylidyne  group  containing 
compound  is  selected  from  the  group  consisting  of  methylphenylcarbinol,  phenylethylcarbinol  and 
phenylpropylcarbinol. 

45  Claims  for  the  Contracting  States:  FR,  IT 

1.  A  process  for  forming  a  high-contrast  photographic  image  by  developing  a  silver  halide 
photographic  element,  including  at  least  a  silver  halide  emulsion  layer,  with  an  aqueous  alkaline 
developing  solution  containing  a  dihydroxybenzene  developing  agent,  a  superadditive  developing  agent 

50  and  an  antioxidant  at  a  pH  of  less  than  12  in  the  presence  of  a  hydrazine  compound,  an  organic  antifogging 
and  contrast  promoting  agent  selected  within  the  class  including  a  benzotriazole  compound  and  a 
benzimidazole  compound  and  in  the  presence  of  a  hydroxymethylidyne  group  containing  compound  of  the 
formula: 

55  Ri 
\  

CHOH 
/  

R2 
60 

wherein  R,  and  R2  each  independently  represent  a  hydrogen  atom,  a  substituted  or  unsubstituted  aliphatic 
group,  an  aromatic  group,  a  heterocyclic  group,  or  R,  and  R2  together  complete  a  non  aromatic  cyclic 
group. 

2.  The  process  of  claim  1  wherein  the  hydrazine  compound  is  included  in  the  silver  halide  emulsion 
65  layer. 

15 
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3.  The  process  of  claims  1  to  2  wherein  the  hydroxymethylidyne  group  containing  compound  is 
included  in  the  aqueous  alkaline  developing  solution. 

4.  The  process  of  claims  1  to  3  wherein  the  developing  solution  has  a  pH  in  the  range  of  from  9.50  to 
11.50. 

5  5.  The  process  of  claims  1  to  4  wherein  the  dihydroxybenzene  developing  agent  is  hydroquinone. 
6.  The  process  of  claims  1  to  5  wherein  the  superadditive  developing  agent  is  3-pyrazolidone 

developing  agent. 
7.  The  process  according  to  any  of  claims  1  to  6  wherein  the  antioxidant  is  a  sulfite  compound. 
8.  The  process  according  to  any  of  claims  1  to  7  wherein  the  hydroxymethylidyne  group  containing 

w  compound  has  the  formula: 

Ri 
\  

CHOH 

wherein  R,  represents  an  aromatic  group  and  R2  represents  an  aromatic  group  or  an  aliphatic  group  or  Ri 
and  R2,  taken  together,  are  chosen  to  form  a  3  to  7  carbon  atom  non  aromatic  cyclic  group. 

9.  The  process  according  to  any  of  the  claims  1  to  8  wherein  the  hydroxymethylidyne  group  containing 20  compound  is  selected  from  the  group  consisting  of  methylphenylcarbinol,  phenylethylcarbinol  and 
phenylpropylcarbinol. 

Patentanspriiche  fur  die  Vertragsstaaten:  DE,  GB 

25  1.  Verfahren  zur  Erzeugung  eines  photographischen  Bildes  mit  hohem  Kontrast  durch  Entwicklung 
eines  photographischen  Silberhalogenid-Elementes,  das  mindestens  eine  Silberhalogenid-Emulsions- 
schicht  enthalt,  mit  einer  walSrigen  alkalischen  Entwicklerlosung,  die  einen  Dihydroxybenzol-Entwickler, 
einen  Superadditiv-Entwickler  und  ein  Antioxidationsmittel  enthalt,  bei  einem  pH-Wert  von  weniger  als  12 
in  Gegenwart  einer  Hydrazinverbindung,  dadurch  gekennzeichnet,  dalS  die  Entwicklung  in  Abwesenheit 

30  von  Rhodium  und  in  Gegenwart  eines  organischen  Antischleier-  und  kontrastverstarkenden  Mittels  aus  der 
Gruppe  der  Benzotriazol-  und  Benzimidazolverbindungen  und  in  Gegenwart  einer  eine  Hydroxy- 
methylidin-Gruppe  enthaltenden  Verbindung  der  Formel: 

35  '  R1 

CHOH 
/  

R2 
40 

durchgefiihrt  wird,  in  der  H,  und  R2  jeweils  unabhangig  ein  Wasserstoffatom,  einen  substituierten  oder 
unsubstituierten  aliphatischen  Rest,  einen  aromatischen  Rest  oder  einen  heterocylischen  Rest  bedeuten, 
oder  RA  und  R2  zusammen  einen  nichtaromatischen  cyclischen  Rest  vervollstandigen. 

2.  Verfahren  nach  Anspruch  1,  in  dem  die  Hydrazinverbindung  in  der  Silberhalogenid- 
45  Emuisionsschicht  enthalten  ist. 

3.  Verfahren  nach  den  Anspruchen  1  bis  2,  in  dem  die  eine  Hydroxymethylidingruppe  enthaltende 
Verbindung  in  der  wa'ISrigen  alkalischen  Entwicklerlosung  enthalten  ist. 

4.  Verfahren  nach  den  Anspruchen  1  bis  3,  in  dem  die  Entwicklerlosung  einen  pH-Wert  im  Bereich  von 
9,50  bis  11,50  aufweist. 

g0  5.  Verfahren  nach  den  Anspruchen  1  bis  4,  in  dem  der  Dihydroxybenzol-Entwickler  Hydrochinon  ist. 
6.  Verfahren  nach  den  Anspruchen  1  bis  5,  in  dem  der  Superadditiv-Entwickler  ein  3-Pyrazolidon- 

Entwickler  ist. 
7.  Verfahren  nach  einem  der  Anspriiche  1  bis  6,  in  dem  das  Antioxidationsmittel  eine  Sulfitverbindung 

ist. 
55  8.  Verfahren  nach  einem  derAnspriiche  1  bis  7,  in  dem  die  eine  Hydroxymethylidingruppe  enthaltende 

Verbindung  die  Formel: 
Ri 

\  
CHOH 

60  /  
R2 

aufweist,  in  der  H-,  einen  aromatischen  Rest  bedeutet  und  R2  einen  aromatischen  Rest  oder  einen 
aliphatischen  Rest  darstellt,  oder  R,  und  R2  zusammengenommen  einen  3  bis  7  Kohlenstoffatome 

65  enthaltenden  nichtaromatischen  cyclischen  Rest  bilden. 
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9  Verfahren  nach  einem  der  Anspriiche  1  bis  8,  in  dem  die  eine  Hydroxymethylidingruppe  enthaltende 

Verbindung  Methylphenylcarbinol,  Phenylethylcarbinol  oder  Phenylpropylcarbinol  ist. 

Patentanspruche  fur  die  Vertragsstaaten:  FR,  IT 

1  Verfahren  zur  Erzeugung  eines  photographischen  Bildes  mit  hohem  Kontrast  durch  Entwicklung 
eines'  photographischen  Silberhalogenid-Elementes,  das  mindestens  eine  Silberhalogenid-Emulsions- 
schicht  enthalt,  mit  einer  wafcrigen  alkalischen  Entwicklerlosung,  die  einen  Dihydroxybenzol-Entwickler 
einen  Superadditiv-Entwickler  und  ein  Antioxidationsmittel  enthalt,  bei  einem  pH-Wert  von  weniger  als  12 

10  in  Gegenwart  einer  Hydrazinverbindung, 
eines  organischen  Antischleier-  und  kontrastverstarkenden  Mittels  aus  der  Gruppe  der  Benzotnazol- 

und  Benzimidazolverbindungen  und  in  Gegenwart  einer  eine  Hydroxymethylidin-Gruppe  enthaltenden 

Verbindung  der  Formel: 

15  R1 
\  

CHOH 
/  

R2 
20 

in  der  R,  und  R2  jeweils  unabhangig  ein  Wasserstoffatom,  einen  substituierten  oder  unsubstituierten 
aliphatischen  Rest,  einen  aromatischen  Rest  oder  einen  heterocyclischen  Rest  bedeuten,  oder  R,  und  R2 
zusammen  einen  nichtaromatischen  cyclischen  Rest  vervollstandigen. 

2.  Verfahren  nach  Anspruch  1,  in  dem  die  Hydrazinverbindung  in  der  Silberhalogenid-Emulsions- 
25  schicht  enthalten  ist. 

3.  Verfahren  nach  den  Anspriichen  1  bis  2,  in  dem  die  eine  Hydroxymethylidingruppe  enthaltende 
Verbindung  in  der  walSrigen  alkalischen  Entwicklerlosung  enthalten  ist. 

4.  Verfahren  nach  den  Anspruchen  1  bis  3,  in  dem  die  Entwicklerlosung  einen  pht-Wert  im  Bereich  von 

9,50  bis  11,50  aufweist.  '  
. 

30  5  Verfahren  nach  den  Anspruchen  1  bis  4,  in  dem  der  Dihydroxybenzol-Entwickler  Hydrochmon  ist. 
6'.  Verfahren  nach  den  Anspruchen  1  bis  5,  in  dem  der  Superadditiv-Entwickler  ein  3-Pyrazolidon-Ent- 

W'C  7eVeSrfahren  nach  einem  der  Anspriiche  1  bis  6,  in  dem  das  Antioxidationsmittel  eine  Sulfitverbindung 

35  
"St"  

8.  Verfahren  nach  einem  der  Anspriiche  1  bis  7,  in  dem  die  eine  Hydroxymethylidingruppe  enthaltende 

Verbindung  die  Formel: 

Ri 
\  

40  CHOH 
/  

R2 

aufweist  in  der  R,  einen  aromatischen  Rest  bedeutet  und  R2  einen  aromatischen  Rest  oder  einen 
45  aliphatischen  Rest  darstellt,  oder  R,  und  R2  zusammengenommen  einen  3  bis  7  Kohlenstoffatome 

enthaltenden  nichtaromatischen  cyclischen  Rest  bilden. 
9  Verfahren  nach  einem  der  Anspriiche  1  bis  8,  in  dem  die  eine  Hydroxymethylidingruppe  enthaltende 

Verbindung  Methylphenylcarbinol,  Phenylethylcarbinol  oder  Phenylpropylcarbinol  ist. 

so  Revendications  pour  les  Etats  Contractants:  DE,  GB 

1  .  Procede  pour  former  une  image  photographique  a  contraste  eleve,  par  developpement  d'un  element 
photographique  a  I'halogenure  d'argent  comprenant  au  moins  une  couche  d'emulsion  a  I'halogenure 
d'argent,  avec  une  solution  de  developpement  alcaline  aqueuse  contenant  une  substance  revelatrice 

55  dihydroxybenzene,  un  suradditif  substance  revelatrice  et  un  antioxydant  a  un  pH  inferieur  a  1  2,  en  presence 
d'un  compose  hydrazine,  caracterise  en  ce  que  le  developpement  est  realise  en  I'absence  de  rhodium  et  en 
presence  d'un  agent  organique  antivoile  et  promoteur  de  contraste  choisi  parmi  I'ensemble  comprenant  un 
compose  benzotriazole  et  un  compose  benzimidazole  et  en  presence  d'un  compose  contenant  un  groupe 
hydroxymethylidene  de  formule: 

60 
Ri 

\  
CHOH 

/  
65  R2 
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dans  laquelle  R-i  et  R2,  independamment  I'un  de  I'autre,  representent  chacun  un  atome  d'hydrogene,  un 
groupe  aliphatique  substitue  ou  non-substitue,  un  groupe  aromatique,  un  groupe  heterocyclique,  ou 
encore  R-i  et  R2,  pris  ensemble,  completent  un  groupe,  cyclique  non-aromatique. 

2.  Procede  selon  la  revendication  1,  dans  lequel  le  compose  hydrazine  est  inclus  dans  la  couche 
5  d'emulsion  a  I'halogenure  d'argent. 

3.  Procede  selon  les  revendications  1  ou  2,  dans  lequel  le  compose  contenant  un  groupe 
hydroxymethylidene  est  inclus  dans  la  solution  de  developpement  alcaline  aqueuse. 

4.  Procede  selon  les  revendications  1  a  3,  dans  lequel  la  solution  de  developpement  a  un  pH  compris 
entre  9,5  et  11,50. 

10  5.  Procede  selon  les  revendications  1  a  4,  dans  lequel  la  substance  revelatrice  dihydroxybenzene  est 
I'hydroquinone. 

6.  Procede  selon  les  revendications  1  a  5,  dans  lequel  le  suradditif  substance  revelatrice  est  une 
substance  revelatrice  3-pyrazolidone. 

7.  Procede  selon  I'une  quelconque  des  revendications  1  a  6,  dans  lequel  I'antioxydant  est  un  compose 
is  sulfite. 

8.  Procede  selon  I'une  quelconque  des  revendications  1  a  7,  dans  lequel  le  compose  contenant  un 
groupe  hydroxymethylidene  a  pour  formule: 

Ri 
20  \  

CHOH 
/  

R2 

25  dans  laquelle  R-i  represente  un  groupe  aromatique  et  R2  represente  un  groupe  aromatique  ou  un  groupe 
aliphatique,  ou  bien  R,  et  R2,  pris  ensemble,  sont  choisis  de  fagon  a  former  un  groupe  cyclique  non 
aromatique  ayant  de  3  a  7  atomes  de  carbone. 

9.  Procede  selon  I'une  quelconque  des  revendications  1  a  8,  dans  lequel  le  compose  contenant  un 
groupe  hydroxymethylidene  est  choisi  parmi  I'ensemble  comprenant  le  methylphenylcarbinol,  le 

30  phenylethylcarbinol  et  le  phenylpropylcarbinol. 

Revendications  pour  les  Etats  Contractants:  FR,  IT 

1.  Procede  pour  former  une  image  photographique  a  contraste  eleve,  par  developpement  d'un  element 
35  photographique  a  I'halogenure  d'argent  comprenant  au  moins  une  couche  d'emulsion  a  I'halogenure 

d'argent,  avec  une  solution  de  developpement  alcaline  aqueuse  contenant  une  substance  revelatrice 
dihydroxybenzene,  un  suradditif  substance  revelatrice  et  un  antioxydant  a  un  pH  inferieur  a  12,  en  presence 
d'un  compose  hydrazine,  d'un  agent  organique  antivoile  et  promoteur  de  contraste  choisi  parmi 
I'ensemble  comprenant  un  compose  benzotriazole  et  un  compose  benzimidazole  et  en  presence  d'un 

40  compose  contenant  un  groupe  hydroxymethylidene  de  formule 

Ri 
\  

CHOH 
45  /  

R2 

dans  laquelle  R-,  et  R2,  independamment  I'un  de  I'autre  representent  chacun  un  atome  d'hydrogene,  un 
groupe  aliphatique  subtitue  ou  non-substitue,  un  groupe  aromatique,  un  groupe  heterocyclique,  ou  encore 

50  R-,  et  R2,  pris  ensemble,  completent  un  groupe  cyclique  non-aromatique. 
2.  Procede  selon  la  revendication  1,  dans  lequel  le  compose  hydrazine  est  inclus  dans  la  couche 

d'emulsion  a  I'halogenure  d'argent. 
3.  Procede  selon  les  revendications  1  ou  2,  dans  lequel  le  compose  contenant  un  groupe 

hydroxymethylidene  est  inclus  dans  la  solution  de  developpement  alcaline  aqueuse. 
55  4.  Procede  selon  les  revendications  1  a  3,  dans  lequel  la  solution  de  developpement  a  un  pH  compris 

entre  9,5  et  11,50. 
5.  Procede  selon  les  revendications  1  a  4,  dans  lequel  la  substance  revelatrice  dihydroxybenzene  est 

I'hydroquinone. 
6.  Procede  selon  les  revendications  1  a  5,  dans  lequel  le  suradditif  substance  revelatrice  est  une 

60  substance  revelatrice  3-pyrazolidone. 
7.  Procede  selon  I'une  quelconque  des  revendications  1  a  6,  dans  lequel  I'antioxydant  est  un  compose 

sulfite. 
8.  Procede  selon  I'une  quelconque  des  revendications  1  a  7,  dans  lequel  le  compose  contenant  un 

groupe  hydroxymethylidene  a  pour  formule 
65 
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\  
CHOH 

/  
R2 

dans  laquelle  R,  represente  un  groupe  aromatique  et  R2  represente  un  groupe  aromatique  ou  un  groupe 
aliphatique,  ou  bien  R,  et  R2,  pris  ensemble,  sont  choisis  de  fagon  a  former  un  groupe  cyclique  non 
aromatique  ayant  de  3  a  7  atomes  de  carbone. 

10  9  Procede  selon  I'une  quelconque  des  revendications  1  a  8,  dans  lequel  le  compose  contenant  un 

groupe  hydroxymethylidene  est  choisi  parmi  I'ensemble  comprenant  le  methylphenylcarbinol,  le 
phenylethylcarbinol  et'le  phenylpropylcarbinol. 
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