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Method of chemical-mechanical treatment of waste waters from operation of tanneries and an
apgarétus for carrying out of the method

Technical Field

The invention relates to a method of chemical-mechanical treatment of waste waters
from processing of raw hides of farm animals, such as sheep, beef cattle, goats, horses, and

others. The invention also relates to an apparatus for carrying out of the method.

Background Art
Hides processed in tanneries are an intermediate product intended for further

processing. In the case of intermediate products for fur products, there is used a technology of
chrome tanning, where raw hides are treated in a bath containing chromium(lII) salts. In order
to obtain pelts, i.e. hides without hair, raw hides are treated in an alkaline bath, containing
alkalis, and, in particular, sodium sulphide, by which subcutaneous tissues and hair are
removed from the raw hides. The both technologies produce waste waters containing harmful,
and, in the concentrations in question, toxic substances. For this reason, these waters must not
be discharged into public watercourses, and not even into a public sewerage system leading
the waste waters into a community waste water treatment plant for final treatment. Because of
that, the waste waters must be brought in line at least with the local sewerage system
regulations.

According to the state of the art, waste waters from tanneries producing the
above-mentioned kinds of waste waters are treated, on the one hand, together in a mixture,
namely in the mixture of concentrates of waters from chrome tanning, and of leach waters,
together also with washing waters from the above-mentioned tanning processes (see FIG. 1),
qualitative composition of which is similar to the concentrates but concentration of which is
many-times lower than in the original concentrates. During that, pollution is reduced simply
by diluting, but this reduction is insufficient from the point of view of the requirements. Joint
treatment of this mixture of waters is uneconomical and shows low efficiency. Because of that,
some of the tanneries are using the method of treatment of waste waters from tanneries

separately according to their kind (see FIG. 2).

AMENDED SHEET 07/05/2010
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Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common

general knowledge in the field.

It is an object of the present invention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful alternative.

Disclosure of Invention

According to a first aspect, the invention provides a method of chemical — mechanical
treatment of waste waters from operation of tanneries comprising waste bath from the
production of pelts and the waste bath from the chrome tanning both in concentrate state
wherein sulfides are removed separately from the bath from the production of pelts by
removing via an oxidation process, then such leach water is mixed together with chrome
tanning containing chromium salts in volume ratio 3:1 to 2:3 according to the levels of
pollution of both kinds of waters and, under permanent mixing a coagulation agent is added,
and the mutual coagulation of both kinds of polluting waste waters are being performed under
adding ferrisulphate and calcium hydroxide to keep the reaction pH of mixture in the range
from 9.5 to 10.5, an auxiliary flocculating agent is added after it, settled sludge is sequentially
discharged and the supernatant is filtered and then mixed with other flushing waters from

tanneries.

According to a second aspect, the invention provides waste water from operation of

tanneries treated by the method according to any one of claims 1 to 4.

Unless the context clearly requires otherwise, throughout the description and the claims,

3 ¢

the words “comprise”, “comprising”, and the like are to be construed in an inclusive sense as
opposed to an exclusive or exhaustive sense; that is to say, in the sense of “including, but not

limited to”.

Through this method, higher treatment effect is achieved, but at the expense of much

higher costs for operational chemicals and investments.

In accordance with the method of chemical-mechanical treatment of waste waters from
operation of tanneries and in accordance with the apparatus for carrying out of the method (see

FIG. 3 and FIG. 4), according to our invention, waste exhausted process baths are treated in the
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concentrated states, namely in the way that, at first, sulphides (S%, SH)) are removed separately
from the leach water, preferably through oxidation by air oxygen or through chemical oxidation
using and oxidation agent, and this water is mixed with the exhausted concentrated bath
polluted with Cr’* salts, and together with that, it is subjected to chemical coagulation. The

remaining (wash out) waters are then added to the treated mixture in the end.
The method of treatment according to the invention provides the following advantages:

1. Improvement of the efficiency of the treatment process;

Improvement of final level of treatment of waste waters from tanneries;
Reduction of consumption of operational chemicals;

Reduction of investment by lowering of requirements on operational equipment;
Reduction of energy consumption and staff of the treatment plant;

Reduction of requirements on the built-up area;

Reduction of production of waste sludge;

® NS Vv LN

A consequence is also lowering of the need for maintenance and spare parts.

The invention will find use in tanneries using the both basic processes: treatment by
chromium(III) salts in weakly acid pH for production of intermediary products for fur products,
and production of hairless leathers through action of alkaline sulphides in strongly alkaline
baths.

Detailed Description of the Invention

A method of chemical-mechanical treatment of waste waters from operation of
tanneries, through which there are treated waste exhausted process baths in concentrated state,

and, at first, there are removed sulphides from the bath containing them via an oxidation
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process known as such, characterized in that, at first, the concentrated waste bath from chrome
tanning is mixed with the concentrated bath, from which sulphides were removed, in the
volume ratio from 3 : 1 to 2 : 3, and, under permanent mixing, there are added a coagulating
agent based on iron, and calcium hydroxide in order to keep the resulting pH of the mixture in
the range from 9.5 to 10.5, and, subsequently, there is added an auxiliary flocculating agent on
the basis of a polymeric organic substance, for example, polyacrylamide, and the resulting
sludge is removed from the liquid phase by sedimentation.

When the method of the invention is carried out (FIG. 3 and FIG. 4), it is proceeded in
the way that a volume of concentrated waste bath from the production of pelts, from which
sulphides were removed, for example, via catalytic oxidation using air oxygen, is pumped into
a reaction tank equipped with a mixing device, to which a volume of concentrated tanning
bath comprising chromium(III) salts is added under permanent mixing, and, simultaneously,
there is added a solution of ferrisulphate in an amount according to the level of organic
pollution, and, further, calcium hydroxide in order to keep the reaction pH of the mixture in
the range from 9.5 to 10.5, and, subsequently, there is added an auxiliary flocculating agent,
for example, a high-molecular polyacrylamide, and, after concluding the mixing, the mixture
is allowed to sediment. After 30 to 60 minutes of sedimentation, the settled sludge is
discharged from the bottom of the tank, and the supernatant is pumped for further treatment, or
optionally, mixed with the other waters from the tannery.

The main advantage of the method of the invention is its high efficiency of treatment,
with simultaneous saving of reaction chemicals, and with lower requirements on the number

and size of the treatment equipment.

Brief Description of the Drawihgs

The invention will be disclosed in accordance with the following Drawings in which:
FIG. 1 shows the method according to state of the art;
FIG. 2 shows another method according to the state of the art;
FIG. 3 shows the method according to the invention in comparison with the state of the art as
drawn in FIG. 1 and in FIG. 2;
FIG. 4 shows the complete method along with the apparatus for carrying out the method

according to the invention.
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As it is depicted in FIG. 4 the apparatus comprises:
- at least one first accumulation tank (1) for waste waters containing concentrated organic
waste waters free of sulfides connected with at least one reaction tank (5);
- at least one second accumulation tank (2) for waste waters containing concentrated mainly
trivalent chromium waste waters connected with the reaction tank (5);
- a supply tank (6) containing a stirrer for coagulant and the supply tank (6) is connected with
the reaction tank (5); ,
- a storage tank (7) including a stirrer for agent using for pH regulation and the storage tank
(7) is connected with the reaction tank (5); '
- a supply container (8) including a stirrer for flocculation agent and the supply container (8) is
connected with.the reaction tank (5);
where the reaction tank (5) is equipped with a stirrer for thorough mixing the waste waters
from accumulation tanks (1, 2) together with agents from the supply tank (6), storage tank (7)

and supply container (8), and below of the reaction tank (5) is positioned a sedimentation tank

(9) for receiving mixture of settled sludge (8) with a residual supernatant from the reaction

tank (5), and the supernatant is separated from settled sludge (8) in the sedimentation tank (9)
connected to the pump (10) for pumping the separated supernatant through a sand filter (11)

into a container (12).

AMENDED SHEET 67/05/2010)
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Best Mode for Carrying Out of the Invention

An embodiment of the method of the invention is illustrated by the following specific

example:

EXAMPLE 1

In accordance with FIG. 4, a tannery processing raw hides of various farm animals, on
the one hand, into fur products, and, on the other hand, into pelts to be further processed in the
leather industry, there are produced, at the same time, two kinds of exhausted tanning baths:
on the one hand, waters from chrome tanning, the pollution of which is characterised by the
following values: 2500 mg/l Cr**, and organic pollution expressed by the value COD = 8500
mg/l Oz, and BODs = 4760 mg/l O, at pH = 4.6, and leach waters from pelts production, with
values $* = 2100 mg/l, COD = 16500 mg/l O,, and BODs = 9200 mg/l Oy at pH = 12.9.
Both kinds of waters are lead into a waste water treatment plant separately in the concentrated
state, together with the first washing waters, the composition of which is similar to the original
baths. From the both waters, coarse mechanical pollutants are removed by passing through
mechanical sieves with mesh size 1 mm. Subsequently, sulphides are removed from the
sulphide water through catalytic oxidation by air oxygen to residual values 0 to 5 mg/l. This
water showing organic pollution level essentially in the original values is accumulated in tank
/1/. Water with content of trivalent chromium accumulates in tank /2/. From tanks /1/ and /2/,
the both waters are pumped into reaction tank/5/, in the way that the ratio of the water with
chromium to the leach water free of sulphides in the total volume of the reaction tank is 3 : 2,
and, subsequently, under permanent mixing via the mechanical mixer, there is added
ferrisulphate in an amount 4 mval/l in order to support the coagulating process /6/, then
calcium hydroxide is added in an amount 0.5 g/1/7/, and, finally, there is added an organic
polymer based on polyacrylamide in an amount 2 mg/l, in order to speed up sedimentation of
the produced sludge /8/. Subsequently, mixing is stopped and the content of the reaction tank
is allowed to sediment. After 45 minutes of sedimentation, the layer of settled sludge from the
bottom of the tank is pumped into tank/9/, and, subsequently, the separated water is pumped,
using the pump /10/, through a sand filter /11/ into tank /12/, into which the other wash out

waters from the tannery are lead.
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Industrial Applicability

The invention will find use in tanneries using, at the same time, technologies of
tanning of raw hides in baths comprising, as the effective component, salts of trivalent

chromium, and of producing pelts in leach alkaline baths containing alkaline sulphides.
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CLAIMS

1. A method of chemical — mechanical treatment of waste waters from operation of
tanneries comprising waste bath from the production of pelts and the waste bath from the
chrome tanning both in concentrate state wherein sulfides are removed separately from the bath
from the production of pelts by removing via an oxidation process, then such leach water is
mixed together with chrome tanning containing chromium salts in volume ratio 3:1 to 2:3
according to the levels of pollution of both kinds of waters and, under permanent mixing a
coagulation agent is added, and the mutual coagulation of both kinds of polluting waste waters
are being performed under adding ferrisulphate and calcium hydroxide to keep the reaction pH
of mixture in the range from 9.5 to 10.5, an auxiliary flocculating agent is added after it, settled
sludge is sequentially discharged and the supernatant is filtered and then mixed with other

flushing waters from tanneries.

2. A method according to claim 1, wherein the leach water from the oxidation process is

collected separately.

3. A method according to claim 1, wherein the process bath from the chrome tanning

containing chromium salts is collected separately.

4. A method according to claim 1, wherein auxiliary flocculating agent is a high

molecular polyacrylamide.

5. Waste water from operation of tanneries treated by the method according to any one of

claims 1 to 4.

6. A method of chemical — mechanical treatment of waste waters from operation of
tanneries substantially as herein described with reference to any one of the embodiments of the

invention illustrated in the accompanying drawings and/or examples.

7. An apparatus for carrying out of the method of the invention substantially as herein
described with reference to any one of the embodiments of the invention illustrated in the

accompanying drawings and/or examples.
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8. Waste water from operation of tanneries treated by the method substantially as herein
described with reference to any one of the embodiments of the invention illustrated in the

accompanying drawings and/or examples.
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