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(54) TANNING UNIT FOR LIFE CYCLE ASSESSMENT COMPRISING A DRUM

(57) A tanning unit comprises a drum (1), a separa-
tion device (20) between the tanning bath and the solid
waste generated in use in the drum (1), an electronic
control unit (2) and a plurality of sensors connected in
data exchange with the control unit, in which the control
unit (2) is connected in data exchange with the plurality
of sensors including at least a flow sensor for the water
entering the drum; a flow sensor for the water discharged
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from the drum; a meter of electrical power absorbed by
the drum (1) and a solid waste weight sensor connected
to a collection device (24) for the solid waste intercepted
by the separation device (20); and is programmed to
process the data received via the sensors and any other
data received via a user interface or through data acqui-
sition and to provide life cycle assessment (LCA) and /
or life cycle cost (LCC) data.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a tanning unit
comprising a drum, a plurality of sensors and an elec-
tronic unit to allow monitoring of parameters relevant to
the evaluation of the environmental impact and, in par-
ticular, of the evaluation of the life cycle and the relative
processing.

[0002] The presentinvention also relates to a method
for updating an already installed drum providing a kit in
order to allow the monitoring of parameters relevant for
the assessment of the environmental impact.

STATE OF THE ART

[0003] The need is felt to monitor the resources used
in the production processes of leather tanning to identify
any inefficient use of resources such as water, energy,
chemicals, etc. and to reduce the polluting products in
the waste fluids.

SCOPES AND BRIEF DESCRIPTION OF THE INVEN-
TION

[0004] The objectofthe presentinventionis toimprove
the monitoring of the tanning process so as to allow a
more efficient use of the resources, in particular of re-
sources with environmental impact.

[0005] The object of the present invention is achieved
by means of a tanning unit comprising a drum, a plurality
of sensors including one or more of, in any combination,
an input water flow meter, a meter for electric energy
absorbed by the drum, a weight sensor for the batch of
raw loading material, a sensor for the process tempera-
ture in the drum, a sensor for the weight of waste solids,
a flow meter for water discharged from the drum, an es-
timation of the air discharged on the basis of the volume
occupied in the drum by the skin and by the process bath
and an electronic control unit programmed to process a
life cycle assessment (LCA) and / or life cycle cost (LCC)
based on the signals received from the sensors and, pref-
erably, the estimation of discharged air. In particular,
thereis provided a device for separating from the tanning
bath the solid waste generated during the use of the drum
and a device for collecting such solid waste, to which the
waste weight sensor is connected.

[0006] Preferably, the evaluation of the life cycle and
of the life cycle cost with reference to the leather sector
is carried out by the electronic unit to obtain data process-
ing that are compliant with the requirements of interna-
tional standards according to a non-limiting example ISO
14040, ISO 14044 and ISO 14025, the third of the which
refers in particular to the 'product category rules’ (PCR),
necessary for data processing for specific categories of
manufactured goods or intermediate. An example of
product category specific rules for leather is represented
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by the standard EN 16887, version 2.0 - 2011: 13, and
by the PCR of the EPD System "PRODUCT CATEGORY
RULES ACCORDING TO ISO 14025 - PRODUCT
GROUP: A CPC 2912 FINISHED BOVINE LEATHER"
version 2.0.

[0007] Preferably, the drum comprises a hollow rotary
element in which the chemical-physical processes of the
tanning take place, a fixed manifold, fluidly connected
with the inside of the rotating element and configured to
take samples of fluid, and sensors to detect traces of
chemical agents to generate data on the fluid flowing in
the manifold. In particular, through a closed fluidic circuit,
the fixed manifold recirculates the process fluid coming
from the rotating element and that, after flowing in the
fixed tank, returns to the rotating element due to gravity
or a special pump (version not shown).

[0008] Preferably, the electronic control unit is pro-
grammed to process the sensor signals so as to process
data relating to each treatment batch processed by the
drum.

[0009] Accordingtothe presentinvention,itisalsopos-
sible to update a drum already installed in a tanning plant,
by means of a method comprising the steps of connecting
a sensor for measuring the quantity of solid waste to a
solid waste collection device;

connecting to the sensor a unit programmed to process
a life cycle assessment (LCA) and / or life cycle cost
(LCC) based on the signals received from an input water
flow meter, a meter for electric energy absorbed by the
drum, a weight sensor for the batch of raw loading ma-
terial, a sensor of the process temperature in the drum,
a weight sensor for solid waste, a flow meter for water
discharged from the drum and, preferably, based on the
estimate of air used in the drum.

[0010] Further advantages ofthe presentinvention are
presented in the description and in the dependent claims.

BRIEF DESCRIPTION OF THE FIGURES

[0011] The invention is described below on the basis
of non-limiting examplesiillustrated purely for the purpose
of explanation in the annexed drawings, which refer re-
spectively to:

- Fig. 1 a functional diagram of the tanning unit ac-
cording to the present invention;

- Fig. 2 an image showing the sensor data and the
quantities processed by the electronic control unit;

- Fig. 3 a section along a vertical plane of a drum ac-
cording to a first embodiment; and

- Fig. 4 a section along a vertical plane of a drum ac-
cording to a further embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Figure 1 schematically illustrates a unit for tan-
ning comprising a drum 1, an electronic control unit 2 and
a user interface 3.
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[0013] Electronic control unit 2 can be on board drum
1 or remote, possibly integrated in an electronic control
unit (not shown) for monitoring process activities, e.g.
work cycles dependent on the type of hyde to be proc-
essed, i.e. bovine, sheep, etc., malfunctions and the like,
of drum 1 and / or of a more complex process line of
which drum 1 is part. The data transmission between
drum 1 and electronic control unit 2 can be operated both
via cables and wireless. Analogously with the data trans-
mission between electronic control unit 2 and user inter-
face 3, which can be on board drum 1 and/or in aremote
and fixed position (not shown) and / or a mobile device,
for example a personal mobile device, remotely and wire-
lessly connected to electronic control unit 2.

[0014] In particular, drum 1 comprises a main support
frame 4, a rotating element 5 to receive a predefined
quantity of raw material to be processed by chemical-
physical processes, a plurality of sensors for controlling
chemical-physical processes (Figure 2) and one or more
actuators for driving rotating element 5 and performing
any further automation.

[0015] Some process quantities or parameters, for ex-
ample the temperature of the water bath and tanning
chemicals, such as sulfides, lime, chrome or light metal
salts, aniline dyes, lubricants, PH correctors etc. the
weight of a production batch of raw leather, the amount
of input water and the weight of the chemicals in the proc-
ess bath, are detected, according to the present inven-
tion, by sensors connected in data exchange to electronic
control unit 2. These sensors can be on board drum 1 or
can be arranged remotely with respect to drum 1 but in
any case connected in data exchange to electronic con-
trol unit 2. This is shown for example in the left part of
figure 2.

[0016] Inaddition, electronic control unit 2 receives da-
ta from additional sensors to monitor quantities and fac-
tors used in the life cycle assessment (LCA) and life cycle
cost (LCC). In particular (the right side of figure 2) the
quantity of waste water and solid waste is also measured.
[0017] According to a further improved embodiment,
electronic control unit 2 processes, for the purposes of
the life cycle assessment (LCA) and the life cycle cost
(LCC), the quantity and quality of chemical substances
in the waste water, for example of substances resulting
after chemical tanning reactions, such as residual chro-
mium etc.

[0018] These quantities can be detected both outside
the process line to be received by electronic control unit
2 or by manual input or by wireless data acquisition, for
example on the basis of laboratory analyses performed
on samples of the bath from rotating element 5 taken in
one or more phases of the process performed by drum
1, for example at the end of this process. Alternatively,
one or more sensors are mounted on board drum 1 and
are connected in data exchange to electronic control unit
2.

[0019] Preferably, electronic control unit 2 is also pro-
grammed to estimate the air used in the drum on the
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basis of a mathematical model, for example based on
the subtraction from the internal working volume of ro-
tating element 5, of the volume occupied by the load of
hydes, water, process chemicals etc. or it is connected
to a volumetric sensor that measures the air coming out
of the drum, if it is adducted into a clean-up system.
[0020] Electronic control unit 2 collects the signals of
the sensors and of the further parameters possibly input-
ted through the user interface and processes the relative
data, in particular combining them with stored digital li-
braries, possibly proprietary and updatable, relating for
example to the average price of the electricity, water etc.;
to the equivalent production of carbon dioxide per Kg of
processed raw material, to the price of the chemical prod-
ucts used, etc. in order to calculate the indices, param-
eters and factors necessary for the assessment of the
life cycle (LCA) and the life cycle cost (LCC), forexample
according to the standards cited in the previous para-
graphs.

[0021] Figure 3 shows a preferred embodiment of drum
1, inwhich supportframe 3 comprises afirstand asecond
upright 10, 11 and defines a rotation axis A of rotating
element 5. The latter comprises inner peripheral ducts
12 having inlet and outlet ports 13 for the tanning bath
spaced radially from the axis A so that, during rotation,
by gravity the bath enters ducts 12 when the relative ports
are in a lower zone | and exit towards the skin to be
treated when the relative ports are in an upper zone S.
Ducts 12 also converge towards a fixed manifold 15 in
which a quantity of bath continuously flows from the in-
side of the drum during the operation of rotating element
5 because it is adducted through the rotation of the drum
itself. In particular, a sliding seal is provided between
rotating element 5 and manifold 15 to prevent leakage
of fluid from the bath towards the external environment.
This seal surrounds a plurality of ports 16 of ducts 12
arranged at a vertical height between the maximum ver-
tical height of a port 13 and the minimum vertical height
of port 13, so that a flow rate of the bath reaches manifold
15 by gravity while the relative duct 12 reaches the upper
zone S and, again by gravity since manifold 15 is located
atahigherlevelthan the inferior zone |, a bath flow reach-
es again, through a port 13, the raw skin to continue the
process.

[0022] Preferably, at least the temperature sensor is
arranged in manifold 15. Furthermore, a load cell inter-
posed between frame 3 and rotating element 5 allows to
measure a lot of raw material when it is loaded into the
drum before adding water. and chemical agents. The in-
put water is advantageously measured by a flow meter
connected to an inlet duct 17 of rotating element 5 con-
centric to axis A and connected to a hot water mixer by
means of a sliding fluid seal. Furthermore, the absorbed
electrical energy can be detected by monitoring the in-
verter that controls the electric motor connected to rotat-
ing element 5.

[0023] It is possible to weigh the quantities of each
chemical agent to be added to the raw material in the
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drum and to manually enter the data via user interface 3
or to connect a not shown weight scale in data exchange
with electronic control unit 2.

[0024] It is also possible to take samples of the bath
from manifold 15 to perform the chemical analyses of the
residues present or install in manifold 15 special sensors
capable of detecting the type and quantity of chemicals
presentin the bath. Likewise, it is possible to perform off-
line chemical analyses or through sensors of the aeriform
aspirated through a hood before the opening of rotating
element 5 and to input the relative data through user in-
terface 3 or through automatic data acquisition so that
unit of control 2 can take this into account.

[0025] Figure 4 illustrates an embodiment in which
manifold 15 comprises a continuous solid-liquid separa-
tion device 20 for extracting the solid waste that comes
off the hides due to the mechanical action of the drum,
e.g. flesh, filaments, shaving etc. from the flow of bath
flowing in the collector. Preferably, a load cell connected
in data exchange with electronic control unit 2 can be
arranged in the solid waste collection area of the sepa-
ration device 20 to weigh such waste.

[0026] According to a preferred embodiment of the in-
vention, separation device 20 comprises a perforated
half-cylinder housing a AISI 316 stainless steel helix in-
clined as an Archimedes’ spiral, to intercept the flow of
the bath from rotating element 5. This device causes the
almost total separation of solid waste from the fluid. In
particular, the solid waste is collected by a cochlea 22,
made to gradually rise upwards through the inclined
semi-cylinder, partially dehydrated and discharged from
above to fall towards a collection container 24, which is
reached by gravity from solid waste.

[0027] According to an alternative not illustrated em-
bodiment, itis possible that drum 1 is emptied in a wash-
ing tank having a grid to evacuate the tanning bath and
to retain the processed skin and solid waste. After the
skins have been washed and removed, the grid retains
solid waste that can be weighed. In this case, the grid
performs both the function of separating the tanning bath
from solid waste and the function of collecting this waste
to allow weighinh through the respective sensor.

[0028] It is also possible to update a drum already in
use at a leather processing plant to allow the LCA and
the LCC calculation. Since there are numerous configu-
rations of drums, ranging from a purely mechanical ver-
sion without any sensor, to the more complete versions,
which include a plurality of sensors for process monitor-
ing, itis mainly necessary to connect an electronic control
unit appropriately programmed according to the indica-
tions in the previous paragraphs to an input water flow
meter, a meter for electric energy absorbed by the drum,
aweight sensor of the batch of input raw material, a proc-
ess temperature sensor in the drum, a solid waste weight
sensor and a flow meter fr water discharged from the
drum; and supplying both the separation device and the
device for collecting the solid waste. Furthermore, based
on the actual instrumentation already present on board
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the drum to be updated, the missing sensors must be
supplied. Preferably, itis necessary to provide the weight
sensor to be connected to the solid waste collection de-
vice and / or the flow meter to measure the amount of
fluid discharged from the drum after the process.

Claims

1. Tanning unitcomprising a drum (1), a separation de-
vice (20) for separation of the tanning bath and solid
waste generated in use in the drum (1), an electronic
control unit (2) and a plurality of sensors connected
in data exchange with the control unit, wherein the
control unit (2):

a. is connected in data exchange with the plu-
rality of sensors among which at least a flow
sensor of the input water in the drum; a flow sen-
sor for the output fluid discharged by the drum
after the process; a meter for electric power ab-
sorbed by the drum (1) and a solid waste weight
sensor connected to a collecting device (24) for
the solid waste intercepted by the separation de-
vice (20); and

b. is programmed to process data received via
the sensors and possible other data received
via a user interface or by means of a data ac-
quisition process; and to provide life cycle as-
sessment data (LCA) and/or life cycle cost data
(LCC).

2. Tanning unit according to claims 1, wherein the sep-
aration device (20) and the collecting device (24) are
different devices and are configured so that the col-
lecting device (24) is reached by gravity by solid
waste collected through the separation device (20).

3. Tanning unit according to any of the preceding
claims, wherein the drum (1) comprises a static man-
ifold (15) fluidically connected to the rotating element
(5) to receive a process fluid flow while the drum (1)
is in use and at least a chemical analysis sensor
mounted in the static manifold (15).

4. Retrofit method of a tanning drum comprising the
steps of:

connecting a weight sensor for solid waste gen-
erated during the use of the drumto a solid waste
collecting device (24);

connecting to said sensor a control unit pro-
grammed so as to process a life cycle assess-
ment (LCA) and/or a life cycle cost (LCC) on the
basis of signals from a flow sensor of the input
water; a counter for electric power absorbed by
the drum (1), a weight sensor for a batch of input
raw material, a process temperature sensor, the
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solid waste weight sensor and a flow sensor for
the output fluid discharged by the drum.

5. Retrofit method comprising the steps of:

Connecting to an exhaust port a flow sensor for

the output fluid discharged by the drum;

connecting to said sensor a control unit pro-
grammed so as to process a life cycle assess-
ment (LCA) and/or a life cycle cost (LCC) onthe 10
basis of signals from an input water counter, a
counter for electric power absorbed by the drum,
aweight sensor for a batch of input raw material,

a process temperature sensor, the solid waste
weight sensor and a flow sensor for the output 75
fluid discharged by the drum

6. Method for processing life cycle assessment (LCA)
and/or the life cycle cost (LCC) for a unit according
to claims 1, comprising the step of collecting solid 20
waste from one or more batch and weighing the
weight thereof.

7. Method for processing life cycle assessment (LCA)
and/or the life cycle cost (LCC) for a unit according 25

to claim 1, comprising the step of measuring the fluid
flow discharged after the process.
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