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(54) Title: TREATMENT OF PHOTOGRAPHIC EFFLUENT

(57) Abstract

It is known to treat the effluent resulting from photogra-
phic processing apparatus. Such treatment takes the form of eith-
er neutralization where the effluent is mixed with a neutralizing
solution prior to disposal, or evaporation where the effluent is
heated to form a precipitate and a concentrated liquid portion
prior to disposal. However, both these techniques have disadvan-
tages they do not account for toxic particles which may be su-
spended in the solutions. Described herein is apparatus in which
photographic effluent can be treated to provide harmless end
products which can be disposed of directly. The apparatus com-
prises a mixing unit (10) in which the effluent (S1) is mixed with
treatment chemicals (S2, S3, S4, P1, P2, P3) and is then passed to
a separation unit (20) in which the treated effluent is separated
into non-toxic liquid and solid phases. A computer (100) is used
to control all stages of the treatment of the effluent.
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TREATMENT OF PHOTOGRAPHIC EFFLUENT

This invention relates to the treatment of
photographic effluent.

In photographic processing, the performance
of processing solutions need to be constantly
maintained. This is achieved by replenishing the
processing solutions in accordance with their use and
also with their deterioration due to their inherent
instability. During replenshment, used processing
solution is discarded for disposal.

It is well known to treat used processing
solution to recover useful components, for example,
silver from fixing solutions prior to disposal. It is
also known to treat such solutions to make them less
harmful to the environment.

US-A-3 978 506 discloses apparatus and method
for neutralizing processing solutions. Used processing
solution from at least one processing tank is
discharged into a container. Neutralizing solution is
added to the container in proportion to the processing
solution to be neutralized, and the two solutions are
mixed to achieve neutralization, the resulting
neutralized fluid being discharged for disposal.

EP-A-0 315 373 discloses apparatus for the
treatment of liquid waste from photographic processes.
The liquid waste is heated to produce a solid portion
in precipitate form and a concentrated liquid portion.
The precipitate is separated from the liquid portion
for disposal, and the concentrated liquid portion is
recirculated for further heating and concentration
prior to its disposal.

However, US-A-3 978 506 has the disadvantage
that there is no provision for dealing with toxic
particles which may be suspended in the used processing
solution. Furthermore, the precipitate produced in
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EP-A-0 315 373 may still present a problem for

disposal.
It is therefore an object of the present

invention to provide apparatus which overcomes the
problems and disadvantages of known apparatus for the
treatment of photographic effluent. In particular,
apparatus according to the invention is used to convert
toxic photographic waste into a harmless liquid phase
which can be put down the drain, and a solid phase
which can be put into a land fill.

According to one aspect of the present
invention, there is provided photographic effluent
treatment apparatus comprising:-

a mixing unit for mixing photographic
effluent with treatment chemicals;

dispensing means for dispensing treatment
chemicals into the mixing unit;

a separation unit for separating the mixed
and treated effluent into a liquid phase and a solid

phase; and
control means for controlling the dispensing

means and the mixing unit to ensure that the treatment
chemicals are correctly dispensed and mixed thoroughly

with the effluent being treated;
characterized in that the liquid and solid

phases so produced are disposable without the necessity
of further treatment.

For a better understanding of the present
invention, reference will now be made, by way of
example only, to the accompanying drawing, the single
figure of which schematically illustrates apparatus
according to the present invention.

Figure 1 shows a schematic layout of the
component parts of apparatus according to the present

invention. The apparatus comprises a mixing unit 10
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and a separation unit 20 which are connected to one
another as shown. The mixing unit 10 comprises a
mixing vessel 12 in which treatment chemicals and
effluent are mixed, a centrifugal pump 14.which enables

5 the output from the mixing vessel 12 to be recirculated
for further mixing through line 16, and an
electrically-operated dump valve 18 which allows the
treated effluent to pass to the separation unit 20.

The separation unit 20 comprises a filter

10 unit 22, a suction pump 24 and a collection container
26. The filter unit 22 includes a cylinder or similar
container 28, a filter bed 30, a scraper 32, and a
supply of filtration material 34 (in this case, filter
paper). The suction pump 24 removes liquid from the

15 cylinder 28 leaving behind a residue 31. The residue
31 is put into the collection container 26 as indicated
by numeral 27 (or encapsulated if necessary) prior to
disposal.

The liquid extracted from the cylinder 28 by

20 the pump 24 is then passed either to a first holding
tank 40 connected to a drain (not shown) via valve 42,
or to a second holding tank 50, the contents of which
can be pumped up to the mixing vessel 12 by pump 52 for
further mixing and treatment. The flow of the liquid

25 phase to either holding tank 40, 50 is controlled by
respective valves 44, 54.

Alternatively, the pump 24 may simply direct
the liquid extracted from the cylinder 28 to a holding
tank (not shown) and then on to further treatment

30 apparatus.

In the separation unit 20, the suction pump
24 is used to reduce the filtering time under the
control of the computer 100 through interface 90. 1In
one embodiment, as shown in the Figure, the filter bed

35 30 works in conjunction with filter paper 34 to prevent
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the paper being prematurely clogged and increasing the
overall filtering time, i.e. the bed 30 acts as a pre-
filter for the paper 34.

The cylinder 28 is movable in a vertical
direction to allow the scraper 32 to wipe the
precipitation left after filtration and the filter

paper 34 itself into a waste container 26.
The filter bed 30 with its filtered material

is transported into container 26 either by movement of
scraper 32 in the direction of arrow 33, or by roller
pair 29 acting on the longitudinal edges of the filter
paper web. The filtered material is depicted by
numeral 27 in container 26. The item 30 may be either
a pre-formed 'Kieselguhr' bed or a mixture of residue
31 and filter material (for example, 'Kieselguhr').

In a preferred embodiment, the filter bed 30
comprises a fine layer of 'Kieselguhr' which is laid on
top of a main filter 36 in a housing 38. The filter 36
is made of stainless steel. This provides a paperless
filtration system. The liquid used to establish the
filter bed 30 can either be water or treated developer
solution. In the latter case, the filtering operation
needs to be started for a short period of time until
the filter bed is established. During this time, the
filtrate is directed via valve 54 into holding tank 50.
Once the bed has been established, valve 54 is closed
and valve 44 is opened allowing clear liquid to pass to
tank 40 and then to drain via valve 42. Liquid in tank
50 is pumped back into chamber 12 for further treatment
by pump 52.

As shown in the Figure, separator 20 is in
the open mode prior to scraper 32 depositing filter
bed/residue 30, 31 into container 26. During the
filtering operation, cylinder 28 is clamped against
filter 36 of housing 38. The paper 34 may be retained
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between the cylinder 28 and filter 36 if required.

Once filtering is complete, cylinder 28 is moved
vertically upwards thus allowing scraper 32 to pass
under cylinder 28 to move the filter bed .30 and residue
31 from the surface of filter 36.

If paper is present, the filter bed 30 and
residue 31 can be cleared from filter 36 either using
the scraper 32 or rollers 29 as described above. 1If no
paper is present, then only the scraper 32 moves the
filter bed 30 and residue 31.

The cylinder 28 and scraper 32 may be
operated by a motor/cam arrangement (not shown).

In the mixing unit 12, solutions and powders
are added to the effluent. The effluent is supplied
from container S1 via a metering pump 62. The
treatment solutions are supplied via respective
containers S2, S3, 5S4, and their associated metering
pumps 64, 66, 68. The metering pumps 62, 64, 66, 68
may be small diaphragm pumps. Similarly, treatment
powders are supplied from respective containers P1l, P2,
P3. The addition of the effluent and treatment
solutions and powders is controlled by respective timer
modules 70, 80. Each timer module 70, 80 is connected
to a computer 100 through the interface 90. The
computer 100 also controls the operation of pumps 14,
24, 52 and valves 18, 42, 44, 54 via interface 90.

Each timer module 70, 80 may comprise a
single timer unit which controls the addition of all of
the solutions and powders respectively. Alternatively,
each timer module 70, 80 may comprise individual timer
units, each one being associated with the addition of a
particular solution or powder.

Apparatus according to the present invention
uses screws or augers (not shown) to dispense the
powdered chemicals from their containers P1l, P2, P3,



WO 93/02391

10

15

20

25

30

35

PCT/EP92/01583

and pumps 62, 64, 66, 68 to dispense the liquids into a
mixing vessel 12 as shown. Naturally, means other than
screws or augers may also be used to dispense the
powdered chemicals. In operation, the dump valve 18 is
closed, and centrifugal pump 14 returns the mixture of
effluent and treatment chemicals to the mixing vessel
12 for further mixing and/or treatment. Once the
treatment has been completed, the dump valve 18 is
opened and the treated effluent is passed into the
separation unit 20.

The effluent is treated according to the
steps disclosed in WO-2-92/04660 given in Table 1

below:-
Table 1
1 Solution A is added to solution B
2 Wait for 2 minutes
3 2Add powder 1 (to mixing unit 12)
4 Wait for 2 minutes
5 2dd solution C (to mixing unit 12)
6 Wait 1 minute
7 Dump to filter unit 22 and filter
8 Dump to lower holding tank 50
9 Pump back to mixing unit 12
10 Add solution D
11  Add powders 2 and 3
12 Wait 2 minutes
13 Dump to filter unit 22 for second time

(old residue still in place)

14 Filter

15 Residue 26 (and filter paper 34 if used)
to waste container 27

16 Liquid waste to Drain

17 END

18 Restart at 1

bdY
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In the case of a paperless filter system, a
filter bed of 'Kieselguhr' has to be established as
previously described prior to taking the above
processing steps.

Steps 1 and 2 above may be carried out in the
mixing unit 12 as shown in Figure 1. Alternatively,
these steps could be carried out in an effluent holding
tank within a processing machine.

Solution A is the effluent from the machine.

Solution B is an oxidizing agent which may be
inorganic or organic and may include permanganate,
perchromate, persulphate, perphosphate, perborate or
percarbonate, benzyl or urea peroxide but conveniently
hydrogen peroxide is used, as is described in
WO-A-92/04660. |

Solution C is a soluble metal salt which
dissolves to give an acidic solution which on the
addition of an alkali produces a precipitation of
hydroxide. For example, solution C may be the salt of
a Group III or transition metal such as aluminium
sulphate. The use of this salt is described in
WO-A-92/04282.

Powder 1 is an alkaline earth or transitional
metal hydroxide or any other compound slightly soluble
in water to give an alkaline solution. It may be a
metal hydroxide, oxide or carbonate, preferably a Group
II metal hydroxide, such as zinc, cadmium, mercury,
magnesium or calcium hydroxide. Use of calcium
hydroxide is disclosed in WO-A-92/04660.

Powder 2 is a developer absorbing material,
for example, an ionic, cationic or neutral ion exchange
material or a polymeric absorbing material or carbon in
a suitable form for absorbing developer, for example,
activated carbon as described in WO-A-92/04660.
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Powder 3 may be an diatomaceous earth or
other common filtering material, for example
1Kieselguhr' or wet sawdust as described in

WO-A-92/04660.
The powders and solutions are added in

sufficient quantities to produce the desired effects,

namely:
Solution B - to oxidize sulphite to sulphate

and thiosulphate to tetrathionate;
Solution C - to make the pH of the effluent

acceptable for sewering, for example, pH less than 9;
Powder 1 - to provide a pH greater than 12;

and
Powders 2 & 3 - determined by experiment.

Preferred quantities are recited in WO-A-92/04660.
The preferred compositions of the solutions

and powders are given in Table 2 below:-

Table 2

SOLUTION COMPOSITION VOLUME
A Effluent from machine 100ml+5%
B 3% Hydrogen peroxide 40ml1+10%
c 10% Aluminium sulphate 21ml+10%
D Used Developer or other 300ml

solutions for treatment

POWDER COMPOSITION AMOUNT
1 Calcium Hydroxide 3gm+10%
2 Carbon 3gm+10%
3 Kieselguhr 3gm+10%

TIMES
Tl 2 minutes = 20%

T2 2 minutes * 20%
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It is possible to produce a 'Kieselguhr'
filter bed 30 by adding a mixture of Kieselguhr and
treated developer plus activated carbon to the
separation unit 20. (This renders the developer

5 sufficiently inactive to allow it to be put down the
drain.) Alternatively, other treated solutions or
water (as mentioned previously) can be used to
establish the filter bed. Once this has been done the
tail end material can be filtered in the same manner as

10 when a paper filter is used.

A 'Kieselguhr' filter bed can be used
repeatedly until it becomes full. This can be
monitored by determining the filtering time, and when
this exceeds a predetermined value, the bed is ditched

15 and a new one established as required.

Apparatus according to the present invention
can be used in a minilab environment where both film
and paper are being processed. Film and paper
processing each produce their own effluent, and

20 effluent from either procéss can be treated
independently by the apparatus described above.

Each process has its own effluent or waste
products. In the case of film processing, these
products are developer, bleach, fixer and film

25 stabiliser. In paper processing, these products are
developer, bleach/fix and paper stabiliser.

As the apparatus according to the present
invention is computer-controlled, the filter bed 30 can
be establised using developer solutions from either

30 film or paper processing. Once the filter bed has been
established, the waste products from either film or
paper processing can then be treated as determined by
the computer. 1In either case, the products are added
to the mixing unit 12 where suitable amounts of the

35 treatment chemicals for those waste products are added.
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(Different amounts of treatment chemicals are required
for waste products arising from film and paper
processing.)
The main advantage of this invention is that
it can be used to produce a very small low cost compact
effluent treatment unit which is small enough to be
used in a 'minilab' installation, i.e. it is a fully
automatic process which previously was carried out by
hand by a skilled technician. &also, because the
materials being added are under 'software' control, the
process components and processing times can be altered
at will (even down a modern telephone line).

Therefore, all the units in the field could be updated
without a visit from the service engineer.

A further extension is to use this whole
apparatus to treat other forms of effluent, such as
material from a chemical plating plants for example.

Other filtering agents can be used instead of
Kieselguhr to form the filter bed.

Another use is that the apparatus could be
used as a wet and dry chemical mixing station. All
that would be needed to be added would be an accurate
balance system to weigh the incoming powders and

solutions.
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CLAIMS:
1. Photographic effluent treatment

apparatus comprising:-

a mixing unit (10, 12, 14, 16,'18) for mixing
photographic effluent with treatment chemicals;

dispensing means (62, 64, 66, 68, Pl, P2, P3)
for dispensing treatment chemicals into the mixing unit
(10, 12, 14, 16, 18);

a separation unit (20, 22, 24, 28, 30, 31,
32, 34, 36, 38) for separating the mixed and treated
effluent into a liquid phase and a solid phase; and

control means (70, 80, 90, 100) for
controlling the dispensing means (62, 64, 66, 68, Pl,
P2, P3) and the mixing unit (10, 12, 14, 16, 18) to
ensure that the treatment chemicals are correctly
dispensed and mixed thoroughly with the effluent being
treated;

characterized in that the liquid and solid
phases so produced are disposable without the necessity
of further treatment.

2. Apparatus according to claim 1, wherein
the dispensing means (62, 64, 66, 68, Pl, P2, P3)
includes metering pumps (62, 64, 66, 68) for dispensing
treatment solutions and powder dispensers (P1l, P2, P3)
for dispensing treatment powders.

3. Apparatus according to claim 2, wherein
the metering pumps (62, 64, 66, 68) are diaphragm
pumps.

4, Apparatus according to any one of claims
1 to 3, wherein the powder dispensers (Pl, P2, P3) are
screws Or augers.

- 3. Apparatus according to any one of the
preceding claims, wherein the control means (70, 80,
90, 100) includes timer means (70, 80) for timing the
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dispensing of treatment chemicals into the mixing unit
(10, 12, 14, 16, 18).
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