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©  Method  and  apparatus  for  silver  recovery  from  photographic  processing  solutions. 

CO 

©  An  apparatus  for  the  treatment  of  photographic 
effluent  solutions  comprising  a  tank  (1)  for  holding  a 
solution  of  trimercapto-s-triazine  or  a  water-soluble 
salt  thereof;  at  least  one  effluent  tank  (2)  for  holding 
overflow  from  a  post-development  photographic  pro- 
cessing  solution;  a  reaction  and  precipitate-condi- 
tioning  vessel  (4);  means  for  determining  when  the 
or  each  effluent  tank  is  filled  to  a  predetermined 

extent;  means  (3)  for  delivering  the  contents  of  an 
effluent  tank  and  an  appropriate  amount  of  the 
trimercapto-s-triazine  solution  to  the  reaction  and 
precipitate-conditioning  vessel  (4);  and  means  for 
separating  the  insoluble  silver  compound  from  the 
treated  solution  (6,7,8)  after  precipitation  of  an  in- 
soluble  silver  compound. 

Figure  1 
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This  invention  relates  to  a  method  and  appara- 
tus  for  silver  recovery  from  photographic  process- 
ing  solutions  or  effluent  or  overflow  solutions  there- 
from. 

There  are  many  ways  in  which  silver  has  been 
recovered  from  photographic  processing  solutions 
and  waste  liquors.  Some  involve  exchange  of  iron 
for  silver  using  steel  wool.  Others  involve  an  elec- 
trolytic  step  in  which  silver  metal  is  recovered  at 
the  anode. 

In  copending  PCT  application  EP92/01583 
there  is  described  a  method  and  apparatus  for 
treating  effluent  produced  by  a  photographic  pro- 
cessing  apparatus  which,  by  a  multistage  process, 
produces  a  liquid  and  a  solid  which  can  be  dis- 
posed  of  directly  to  drain  or  landfill  respectively 
without  infringing  any  current  environmental  dis- 
posal  regulations.  The  specification  does  not,  how- 
ever,  deal  with  the  question  of  silver  recovery. 

Clearly  the  recovery  of  silver  is  worthwhile  from 
an  environmental  standpoint  alone  but,  in  addition, 
the  cost  of  recovering  silver  is  usually  outweighed 
by  the  value  of  the  silver  so  recovered. 

The  present  invention  has  as  its  object  a  ma- 
chine  which  is  able  to  recover  silver  from  photo- 
graphic  processing  or  effluent  solutions  efficiently 
and  automatically  without  operator  intervention. 

According  to  the  present  invention  there  is 
provided  an  apparatus  for  the  treatment  of  photo- 
graphic  effluent  solutions  comprising  a  tank  for 
holding  a  solution  of  trimercapto-s-triazine  or  a 
water-soluble  salt  thereof;  at  least  one  effluent  tank 
for  holding  overflow  from  a  post-development  pho- 
tographic  processing  solution;  a  reaction  and 
precipitate-conditioning  vessel;  means  for  deter- 
mining  when  the  or  each  effluent  tank  is  filled  to  a 
predetermined  extent;  means  for  delivering  the 
contents  of  an  effluent  tank  and  an  appropriate 
amount  of  the  trimercapto-s-triazine  solution  to  the 
reaction  and  precipitate-conditioning  vessel;  and 
means  for  separating  the  insoluble  silver  compound 
from  the  treated  solution  after  precipitation  of  an 
insoluble  silver  compound. 

The  post  development  processing  solutions 
may,  for  example,  be  bleach  and/or  bleach-fix 
and/or  fixer  and/or  stabiliser  solutions  and/or  wash 
waters. 

The  present  invention  also  provides  a  method 
of  treating  silver-containing  photographic  effluent 
solutions  contained  in  an  effluent  tank  which  com- 
prises  reacting  a  batch  of  the  effluent  solution  with 
an  appropriate  amount  of  a  solution  of  trimercapto- 
s-triazine  or  a  water-soluble  salt  thereof,  precipitat- 
ing  an  insoluble  silver  compound  thereby,  allowing 
the  precipitate  to  be  conditioned  by  holding  it  for 
sufficient  time  in  the  conditioning  tank  and  separat- 
ing  the  solid  and  liquid  phases  in  an  apparatus  as 
described  above.  The  process  is  preferably  trig- 

gered  in  response  to  a  signal  from  an  effluent  tank 
level  determining  means  indicating  that  the  next 
batch  of  predetermined  volume  is  ready  to  be 
processed. 

5  In  a  preferred  embodiment,  the  apparatus  is 
controlled  by  a  microprocessor. 

The  advantage  of  the  present  invention  is  that 
it  allows  easy  automated  silver  recovery  at  a  level 
of  silver  of  2ppm  silver  or  below  in  the  solution, 

io  little  operator  involvement  and  minimal  power  con- 
sumption. 

The  trimercapto-s-triazine  compound  may  be 
an  alkali  metal  salt  thereof,  for  example  the  tri- 
sodium  or  tripotassium  salt.  As  used  below  the 

75  term  trimercapto-s-triazine  will  include  both  the 
compound  itself  and  salts  thereof.  These  com- 
pounds  are  available  from  DEGUSSA.  The  amount 
of  trimercapto-s-triazine  used  will  be  based  on  the 
volume  of  solution  to  be  treated  and  its  origin  (ie 

20  whether  from  a  film  or  paper  process)  as  its  silver 
content  will  be  known  with  sufficient  accuracy.  In 
this  case  it  is  convenient  to  have  two  effluent  tanks, 
one  from  a  film  processor  and  the  other  from  a 
paper  processor.  A  third  tank  containing  overflow 

25  from  the  stabiliser  can  also  be  used.  In  one  em- 
bodiment  of  the  present  invention  known  volumes 
from  each  of  the  effluent  tanks  may  be  combined 
for  silver  recovery. 

Alternatively,  instead  of  calculating  the  amount 
30  of  silver  present,  the  silver  content  of  the  effluent 

can  be  determined  by  known  means,  for  example 
by  measuring  its  pAg  with  an  suitable  electrode. 

When  using  the  trisodium  salt  of  tricmercapto- 
s-triazine  (TMT)  from  1  to  3  moles  can  be  added 

35  per  3  moles  of  silver.  A  preferred  amount  of  TMT 
is  1  .25  to  1  .5  moles  per  3  moles  of  silver. 

In  one  embodiment  of  the  present  invention  the 
reaction  and  precipitate-conditioning  vessel  may  be 
replaced  by  separate  reaction  and  precipitate-con- 

40  ditioning  vessels.  This  allows  each  vessel  to  be 
optimised  for  its  purpose.  The  vessel  where  the 
precipitation  takes  place  is  preferably  fitted  with  a 
stirrer. 

In  a  combined  vessel  the  solutions  are  run  into 
45  it  to  react  and  precipitate  the  insoluble  silver  salt 

and  remain  there  for  the  silver  salt  to  settle  out.  It 
is  believed  that  during  this  conditioning  period  the 
finer  particles  of  the  precipitate  dissolve  and  re- 
precipitate  onto  the  the  larger  particles  thus  reduc- 

50  ing  the  number  of  small  particles  present.  Clearly 
this  aids  separation  of  the  solid  and  liquid  phases. 
In  the  case  of  separate  vessels,  each  can  be  op- 
timised  for  its  own  function. 

The  effluent  tank(s)  are  preferably  fed  from  a 
55  larger  collection  tank  fed  by  overflow  from  the 

processing  tanks.  This  allows  the  effluent  tank(s)  to 
be  filled  with  a  fixed  volume  of  liquid  as  soon  as 
they  are  emptied.  It  is  preferred  in  such  a  case  that 

2 
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means  are  provided  for  transferring  a  predeter- 
mined  volume  of  effluent  from  the  collection  tank  to 
an  effluent  tank  which  is  sufficient  to  substantially 
completely  fill  it.  The  effluent  tank(s)  will  then  be 
able  to  deliver  the  next  batch  of  effluent  of  known 
volume  as  soon  as  the  reaction  vessel  is  free  to 
process  it.  The  collection  tank  may  have  a  volume 
of  15-20  litres,  while  the  smaller  tanks  may  have  a 
volume  of  0.2  to  3  litres,  preferably  0.5  to  1  .5  litres. 

After  a  predetermined  number  of  treatments 
the  contents  of  the  sedimentation  tank  is  trans- 
ferred  to  a  filter  to  separate  the  liquid  and  solid 
phases  prior  to  disposal  and  silver  recovery.  The 
liquid  phase  may  optionally  undergo  further  treat- 
ment  or  be  reused  in  a  processing  solution. 

If  the  liquid  phase  is  to  be  processed  further  it 
could  be  passed  to  an  apparatus  as  described  in 
PCT  Specification  EP92/01583  where  it  could  be 
combined  with  developer  effluent. 

Although  the  apparatus  and  method  are  de- 
scribed  below  with  particular  reference  to  minilabs, 
the  present  apparatus  may  also  be  designed  on  a 
larger  scale  to  deal  with  effluent  from  a  photofinish- 
ing  laboratory. 

The  invention  will  now  be  described  with  refer- 
ence  to  the  accompanying  drawings  in  which: 

Figures  1  and  2  are  diagrammatic  representa- 
tions  of  apparatus  according  to  the  present  in- 
vention. 

In  Figure  1  the  tank  holding  trimercapto-s- 
triazine  solution  (1)  and  effluent  tanks  (2)  are  ar- 
ranged  to  deliver  their  contents  flowing  under  grav- 
ity  via  valves  (3)  into  combined  reaction  and 
precipitate-conditioning  vessel  (4)  in  which  a  stirrer 
(5)  is  provided.  Typically  in  the  minilab  environ- 
ment,  the  effluent  tanks  will  contain  overflow  from 
the  film  fixer,  paper  fixer  and  wash  water.  When 
one  of  the  tanks  (2)  is  filled  to  a  predetermined 
level  its  contents  together  with  the  appropriate 
amount  of  trimercapto-s-triazine  solution  from  tank 
(1)  is  also  added.  Each  tank  (2)  can  be  fed  from  a 
different  source  whose  average  silver  content  is 
known,  hence  the  amount  of  trimercapto-s-triazine 
can  be  calculated.  Tank  (4)  can  have  a  volume  in 
the  range  10-20  litres,  preferably  12-15  litres. 
When  ready  the  precipitate  and  liquid  are  pumped 
by  pump  (6)  into  a  filter  bag  (7)  through  which  the 
liquid  will  pass  and  exit  via  outlet  (8). 

When  attached  to  a  minilab  processing  50  cus- 
tomer  orders  per  day,  then  a  total  of  12  litres  of 
silver-bearing  solution  will  need  to  be  treated.  The 
residence  time  in  tank  (4)  will  be  approaching  2 
days.  The  residence  time  can  vary  from  from  1-5 
hours,  preferably  2-3  hours  but  has  no  upper  limit. 

In  normal  operation,  after  a  predetermined 
number  of  treatment  cycles,  the  conditioning  tank 
(4)  contents  will  be  separated.  When  microproces- 
sor  controlled  the  calculation  is  made  by  the  sys- 

tem  software  and,  when  required,  the  pump  (6)  will 
be  activated  thus  transferring  the  contents  of  tank 
(4)  into  the  filter  bag  (7).  The  preferred  filter  bags 
have  mesh  apertures  of  0.2  to  2  urn,  preferably  0.5 

5  to  1.0  urn.  The  separation  may  take  place  under 
the  influence  of  gravity  over  a  period  of  several 
hours.  After  several  cycles  the  filter  bag  will  be 
changed  and  the  separated  solid  sent  for  silver 
recovery  by  a  refiner. 

io  The  apparatus  will  remove  silver  leaving  no 
more  than  2  ppm  silver  in  the  liquid  phase. 

In  figure  2  tanks  (1)  and  (2)  carry  out  the  same 
functions  as  above,  as  do  pump  (6),  filter  bag  (7) 
and  outlet  (8).  A  separate  reaction  vessel  (9)  is 

is  provided  together  with  a  recirculating  pump  (10) 
which  is  active  during  the  precipitation  step.  The 
fully  reacted  mixture  will  then  pass  to  conditioning 
tank  (4)  so  that  the  small  particles  will  dissolve  and 
reprecipitate  on  the  larger  grains.  Separation  of  the 

20  solid  and  liquid  phases  will  be  carried  out  as  de- 
scribed  above  in  relation  to  Figure  1  . 

Claims 

25  1.  An  apparatus  for  the  treatment  of  photographic 
effluent  solutions  comprising  a  tank  (1)  for 
holding  a  solution  of  trimercapto-s-triazine  or  a 
water-soluble  salt  thereof;  at  least  one  effluent 
tank  (2)  for  holding  overflow  from  a  post-devel- 

30  opment  photographic  processing  solution;  a  re- 
action  and  precipitate-conditioning  vessel  (4); 
means  for  determining  when  the  or  each  ef- 
fluent  tank  is  filled  to  a  predetermined  extent; 
means  (3)  for  delivering  the  contents  of  an 

35  effluent  tank  and  an  appropriate  amount  of  the 
trimercapto-s-triazine  solution  to  the  reaction 
and  precipitate-conditioning  vessel  (4);  and 
means  for  separating  the  insoluble  silver  com- 
pound  from  the  treated  solution  (6,7,8)  after 

40  precipitation  of  an  insoluble  silver  compound. 

2.  An  apparatus  as  claimed  in  claim  1  in  which 
the  means  for  separating  the  insoluble  silver 
compound  from  the  treated  solution  is  a  filter. 

45 
3.  An  apparatus  as  claimed  in  claim  1  or  2  in 

which  the  reaction  and  precipitate-conditioning 
vessel  (4)  is  replaced  by  separate  reaction  and 
precipitate-conditioning  vessels  (9,4). 

50 
4.  An  apparatus  as  claimed  in  claim  3  in  which 

the  precipitate  is  allowed  to  settle  in  the 
precipitate-conditioning  vessel  (4)  and  the  sep- 
aration  is  achieved  by  removing  the  super- 

55  natant  liquid  from  the  settled  solid. 

5.  An  apparatus  as  claimed  in  any  of  claims  1  to 
4  in  which  the  effluent  tank(s)  are  fed  from  a 

3 
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larger  collection  tank  fed  by  overflow  from  the 
processing  tanks. 

6.  An  apparatus  as  claimed  in  claim  5  in  which 
means  are  provided  for  transferring  a  predeter-  5 
mined  volume  of  effluent  from  the  collection 
tank  to  an  effluent  tank  which  is  sufficient  to 
substantially  completely  fill  said  effluent  tank. 

7.  An  apparatus  as  claimed  in  any  of  claims  1  to  10 
6  which  is  controlled  by  a  microprocessor. 

8.  An  apparatus  as  claimed  in  any  of  claims  1  to 
7  in  which  the  filter  has  an  aperture  size  of 
from  0.2  to  2  urn.  75 

9.  An  apparatus  as  claimed  in  any  of  claims  1  to 
8  in  which  the  separated  liquid  phase  receives 
further  treatment  prior  to  disposal  or  is  re- 
cycled  for  use  in  a  photographic  processing  20 
solution. 

10.  An  apparatus  as  claimed  in  any  of  claims  1  to 
9  which  is  designed  for  use  with  a  minilab 
processing  apparatus.  25 

11.  An  apparatus  as  claimed  in  any  of  claims  1  to 
9  which  is  designed  for  use  with  a  large  scale 
processing  apparatus. 

30 
12.  A  method  of  treating  silver-containing  photo- 

graphic  effluent  solutions  contained  in  an  ef- 
fluent  tank  (2)  which  comprises  reacting  a 
batch  of  the  effluent  solution  with  an  appro- 
priate  amount  of  a  solution  of  trimercapto-s-  35 
triazine  or  a  water-soluble  salt  thereof,  precipi- 
tating  an  insoluble  silver  compound  thereby, 
allowing  the  precipitate  to  be  conditioned  by 
holding  it  for  sufficient  time  in  the  conditioning 
tank  (4)  and  separating  the  solid  and  liquid  40 
phases  in  an  apparatus  as  claimed  in  any  of 
claims  1  to  1  1  . 

45 

50 
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