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STATION FOR PLASMA PRE-TREATMENT OF LEATHER, AS WELL AS SYSTEM FOR

PROCESSING LEATHER COMPRISING SUCH STATION AND METHOD FOR PROCESSING

THEREOF

(567) A station for the pre-treatment of at least one
animal leather or leather of animal origin or at least par-
tially synthetic leather (P), the station being suitable to
be used in a system () for processing the at least one
leather (P) and comprising a station (SV) for the diffuse
coating of the at least one leather (P). The pre-treatment
station comprises an inlet (IPT) and an outlet (UPT) for
the leather (P) and means (20) for advancing the leather
(P) interposed between the inlet (IPT) and the outlet

(UPT) of the pre-treatment station (PT). In this manner
the pre-treatment of the leather (P) and the advancement
of the latter from the inlet (IPT) of the pre-treatment sta-
tion (PT) towards the outlet (UPT) of the latter is allowed.
The pre-treatment station (PT) further includes plasma
generation means (10) which include at least one torch
(12) at least partially mutually facing the advancement
means (20) suitably configured and sized to act on at
least one portion of the leather (P) to be pre-treated.
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Description
Technical field

[0001] The present invention generally relates to the
technical field of methods for processing animal leather
or leather of animal origin or at least partially synthetic
leather and in particular it relates to processes subse-
quent to tanning, for example in refining processes.
Therefore, the present invention relates to a station for
the plasma pre-treatment of leather, as well as a system
for processing leather which includes such station and a
method for processing the latter.

Definitions

[0002] In the present document, the expression "hide"
or "leather" is used to indicate any layer, whether it be
grain, crust or sub-crust, of the leather of an animal, in
particular of a bovine, but also of sheep/goats, exotic,
fur, wild animals or others.

[0003] In particular, the expression "a leather" or "the
leather" is used to indicate at least one part of the leather
of a single animal, which may therefore be of any shape.
Forexample, the leather may be whole leather, halfleath-
er, shoulders, hunch, back, hips, rear or front parts of the
body.

[0004] The expression "animalleather or leather of an-
imal origin" is used to indicate the so-called "genuine
leather", the so-called "leatherette" or "faux leather" or
other similar composite products containing animal leath-
er.

[0005] In the present document, the expression "dif-
fuse coating" is used to indicate deposition of one or more
layers of dye coating in a diffused and homogeneous
manner on the leather, by spraying using appropriate
nozzles or guns or using roller machines, spreading ma-
chines or buffer machines.

[0006] Inthe present document, the expression "prep-
aration" or derivatives thereof is used to indicate the pro-
vision of an element of interest to a process step of in-
terest, thus including any preventive treatment aimed at
the optimal execution of the step of interest, from simple
collection and possible storage to heat and/or chemical
and/or physical pre-treatments and the like.

[0007] In the present document, the expression "pre-
treatment" or derivatives relating to an animal leather or
leather of animal origin or atleast partially synthetic leath-
er, is used to indicate the preliminary treatment carried
out thereon before the subsequent and more important
processing stages are carried out.

[0008] Inthe presentdocument, the expression "torch"
or the like, is used to indicate a device which generates
a direct flow of plasma from a nozzle following the appli-
cation of an appropriate potential difference between two
electrodes.

[0009] In the present document, the expression "con-
tactangle"is usedtoindicate the thermodynamic quantity
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to determine the wettability of a surface, defined by the
angle comprised between the direction of the solid-liquid
tension and the direction of the liquidvapour tension, tan-
gent to the outer surface of the drop, with the vertex in
the liquid-solid-vapour three-phase point, according to
the UNI EN 828:2013 standard.

[0010] In the present document, the expression "cold
plasma" or derivatives is used to indicate a type of plasma
in which the electrons are not in thermodynamic equilib-
rium with the other species, given that they are charac-
terised by a much higher temperature with respect to that
of the heavier species (ions and neutral species). Inthese
conditions, the energy of the electrons may be described
by using probability distribution functions, such as for ex-
ample Maxwell or Druyvesteyn distributions.

State of the Art

[0011] Plants for processing leather which include - in
succession - several stations, including a station for the
diffuse coating animal leather, are known.

[0012] Therefore, the leather is loaded at the inlet of
the system and transported using conveyors in series
which move it along the subsequent processing stations.
[0013] The waterproof characteristic of leather compli-
cates the coating thereof, causing the creation of drops
of paint thereon which tend to create stains with ensuing
aesthetic defect.

[0014] Inaddition, the impermeability of leather togeth-
er with the diffuse coating treatment lead to a surface
deposition of paint, entailing a high use of the latter and
a consistent stationing of the leather in the coating station
given thatthere are required multiple passes onthe same
leather portion in order to create a complete and uniform
spreading thereof.

[0015] Therefore, this results in a high waste of time
and resources.

Summary of the invention

[0016] An object of the present invention is to at least
partly overcome the drawbacks illustrated above by pro-
viding a particularly functional station for the pre-treat-
ment of leather.

[0017] A further object of the present invention is to
provide a station which allows a coating of the leather
with low amount of paint.

[0018] Anotherobjectofthe presentinventionis to pro-
vide a station which allows a coating of the leather with
significant saving of time.

[0019] Anotherobjectofthe presentinventionis to pro-
vide a system for processing leather that is highly func-
tional.

[0020] Another object of the invention is to provide a
method for processing leather that is particularly quick.
[0021] These and other objects which will be more ap-
parent hereinafter, are attained by a station and/or by a
system and/or by a method as described, illustrated
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and/or claimed herein.
[0022] The dependent claims define advantageous
embodiments of the invention.

Brief description of the drawings

[0023] Further characteristics and advantages of the
invention will be more apparent in light of the detailed
description of a preferred but non-exclusive embodiment
of the invention, illustrated by way of non-limiting exam-
ple with reference to the attached drawings, wherein:

FIG. 1 is a front schematic view of the system [;
FIG. 2 is a top schematic view of the system |;

FIG. 3 is a top schematic view of the apparatus 1;
FIG. 4 is an axonometric schematic view of the ap-
paratus 1;

FIG. 5 is a front schematic view of the apparatus 1.

Detailed description of some preferred embodiments

[0024] With reference to the attached figures, herein
described is a system | for carrying out one or more
processing operations on the leather P. The system |
may therefore comprise one or more processing stations
for carrying out one or more processing operations sub-
sequent to tanning, such as for example fleshing , break-
ing, shaving, dyeing, greasing, desiccation (or drying),
possibly staking and/or nailing, refining, stretching,
pressing and/or measuring.

[0025] In particular, the system | may have an inlet IN
for the leather P to be processed and an outlet OUT for
the processed leather P.

[0026] In a per se known manner, the leather P may
be moved between consecutive stations by means of ap-
propriate advancement means.

[0027] Advantageously, the advancement means may
include one or more conveyors in series and, consecutive
thereto, means for unloading and/or loading the leather,
for example one or more rollers arranged between a pair
of stations.

[0028] The conveyors may for example be wire or slat
conveyors or any other appropriate technology, known
in the industry.

[0029] In this specific case, the advancement means
may include all means which allow to move and advance
the leather P between the inlet of a first station and the
inlet of a second and subsequent station.

[0030] Basically, in each station, the advancement
means may be defined by one or more conveyors in se-
ries and the consecutive rollers which allow the unloading
and the subsequent loading of the leather towards the
inlet of the subsequent station.

[0031] Or,as particularly showninFIG. 1, the advance-
ment means may be defined by a single conveyor mov-
able between consecutive stations.

[0032] Preferably, the systemlImay include apre-treat-
ment station PT of the leather P having an inlet IPT and
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an outlet UPT.

[0033] Preferably, the inlet IPT may correspond with
the inlet IN of the system 1.

[0034] In addition, consecutively to the station PT, the
system | may include a diffuse coating station SV with
an inlet ISV consecutive to the outlet UPT and an outlet
usv.

[0035] Preferably, the diffuse coating station SV may
include a plurality of nozzles rotating around an axis Z
perpendicular to the plane defined by the conveyors and
cyclically passing through the surface of the leather P.
[0036] It is therefore clear that the side of the leather
P whose surface faces the nozzles may be coated.
[0037] Furthermore, it is clear that the system | may
include a station PA for curing the paint consecutive to
the diffuse coating station SV and other potential
processing stations without departing from the scope of
protection of the attached claims.

[0038] In particular, the pre-treatment station PT may
include a conveyor 21 of the type described above, which
may extend between the inlet IPT and the outlet UPT of
the station PT.

[0039] The conveyor 21 may define an axis Y which
may coincide with the advancement direction thereof.
[0040] This will allow to move the leather P between
the inlet IPT and the outlet UPT of the station PT to allow
the pre-treatment thereof.

[0041] The conveyor 21 may have a width 1a21 along
adirection perpendicularto the axis Y, for example meas-
uring 70 - 380 cm.

[0042] Furthermore, between the inlet UPT and the
outlet ISV there may be present special rollers to allow
the unloading of the pre-treated leather P and the loading
thereof towards the coating station SV.

[0043] In particular, the conveyor 21 and the rollers
may define means 20 for advancing the leather P.
[0044] However, it is clear that the advancement
means 20 may be defined solely by the conveyor 21 with-
out departing from the scope of protection of the attached
claims.

[0045] Furthermore, it is clear that the advancement
means 20 may advance along the axis Y so as to move
the leather P along a direction defined by the latter.
[0046] Preferably, the station PT may include plasma
generation means 10.

[0047] There may be arranged above the conveyor 21
so as to at least partially face the advancement means
20, for example should the latter also include possible
subsequent loading/unloading means.

[0048] Specifically, the conveyor 21 may include a pro-
gressive planar advancement portion 210 of the leather
P and the plasma generation means 10 may be posi-
tioned above the latter.

[0049] It is therefore clear that the progressive planar
advancement portion 210 may be that conveyor portion
21 which may be in contact with the leather P so as to
support it and allow the advancement thereof.

[0050] Generally, the plasma generation means 10
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may include one or more torches 12 which generate a
laminar plasma discharge along an axis X incident with
respect to the axis Y.

[0051] Preferably, the axes X and Y may be perpen-
dicular to each other.

[0052] Such plasma laminar discharge may therefore
act on at least one portion of the leather P.

[0053] This will allow to pre-treat the leather P through
a single processing cycle, that is through a single pass
under the one or more torches 12.

[0054] As a result, this will allow to massively reduce
the processing times thereof.

[0055] In addition, the one or more torches 12 may be
integrally joined with the support structure of the system
I so as to remain fixed in particular during the pre-treat-
ment of the leather P.

[0056] However, the one or more torches 12 may be
movable along the axis Y without departing from the
scope of protection of the attached claims.

[0057] According to a first embodiment, the plasma
generation means 10 may include a torch 12 with a pair
of electrodes 11 facing each other through which there
will flow the gas selected for generating plasma, in a per
se known manner.

[0058] Furthermore, the electrodes 11 may both face
the conveyor 21, even more specifically, the progressive
planar advancement portion 210, on the same side.
[0059] In other words, both the electrodes 11 may be
positioned above the conveyor 21, as well as the pro-
gressive planar advancement portion 210.

[0060] Preferably, the electrodes 11 may be metallic
and flat and they may each have a length lu11 measured
along the axis X measuring 60 - 100 cm, preferably 70 -
90 cm.

[0061] Advantageously, the length lu11 may be equal
to or greater than the width la21 so that the plasma dis-
charge extends over the entire width of the conveyor 21.
[0062] For example, should the axes Y and X not be
perpendicular to each other, the length lu11 may be
greater than the width la21, while should the axes Y and
X be perpendicular to each other, the length lu11 may
be equal to the width la21.

[0063] This will allow to act over the entire surface of
the leather P, given that the laminar plasma discharge
may have a length corresponding to the length lu11.
[0064] To this end, the distance between the outlet of
the torch 12 and the conveyor 21 may have a size d for
example measuring 1-20 mm, more preferably 5-15 mm,
so as to allow to obtain a matching length between the
laminar plasma discharge and the length lu11, in a per
se known manner.

[0065] Accordingtoasecond embodiment, the plasma
generation means 10 may include a plurality of torches
12, each with a pair of electrodes 11 facing each other,
positioned consecutively in series along the axis X.
[0066] Eveninthiscase,boththeelectrodes 11 ofeach
torch 12 may be facing the conveyor 21, as well as the
progressive planar advancement portion 210, on the
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same side.

[0067] Therefore, both the electrodes 11 of each torch
12 may be positioned above the conveyor 21, as well as
above the progressive planar advancement portion 210.
[0068] Preferably, the electrodes 11 may be metallic
and flat and they may each have a length lu11 measured
along the axis X measuring 60 - 100 cm, preferably 70 -
90 cm.

[0069] Therefore, the succession of electrodes 11 of
the plurality of torches 12 may have an overall length
luS11 along the axis X with size equal to or greater than
the width 1a21, so that the plasma discharge extends
over the entire width of the conveyor 21 to act on the
entire surface of the leather P.

[0070] As described above, should the axes Y and X
not be perpendicular to each other, the length luS11 may
be greater than the width la21, while should the axes Y
and X be perpendicular to each other, the length luS11
may be equal to the width la21.

[0071] Forexample,the conveyor 21 may have a width
la21 equal to 380 cm and the plasma generation means
10 may include a series of several torches 12 each with
a pair of electrodes 11 having length lu11 such that the
overall length luS11 is equal to 380 cm.

[0072] Itisclearthatthelaminar plasmadischarge may
have a length corresponding to the length luS11.
[0073] To this end, the distance between the outlet of
the torches 12 and the conveyor 21 may measure d for
example 1-20 mm, more preferably 5-15 mm, so as to
allow a matching length between the laminar plasma dis-
charge and the length luS11, in a per se known manner.
[0074] According to a further preferred but not exclu-
sive embodiment, the plasma generation means 10 may
include a succession of torches 12 or a series of torches
12 positioned parallel along the axis Y.

[0075] This will allow to reduce the power density im-
parted on each torch 12 to prevent the formation of arcs.
[0076] Accordingtoa particularaspectofthe invention,
the pre-treatment station PT may include an apparatus
1 which comprises - in a single structure - the plasma
generation means 10 and the advancement means 20,
as particularly shown in FIGS. 3, 4 and 5.

[0077] Preferably, the plasma may be generated by
applying - to the electrodes 11 - a power density amount-
ing to about 30 - 250 W/cm, more preferably amounting
to 100 - 200 W/cm.

[0078] Onthe otherhand, the advancementmeans 20,
specifically the conveyor 21, may have a speed of 1-12
m/min.

[0079] This will allow to obtain cold plasma at atmos-
pheric pressure.

[0080] In addition, such power density and advance-
ment speed values may allow to act on the leather P so
as to create a temporary permeability on the portion
thereof treated with the plasma to optimise the subse-
quent coating in the station SV.

[0081] As a matter of fact, the plasma pre-treatment
will allow to increase the penetration and the absorption



7 EP 4 273 270 A1 8

of the paint, with an ensuing reduced amount of paint
required and lesser stationing in the coating station so
as to obtain a uniform spreading on the entire surface of
the leather P.

[0082] According to a preferred but not exclusive em-
bodiment, although the selected gas may be compressed
air so as to reduce costs, plasma may be generated start-
ing from any other gas without departing from the scope
of protection of the attached claims.

[0083] Specifically, should the plasma be generated
starting from compressed air, with the aforementioned
power density values, the contact angle measured on
the pre-treated and coated leather P at the outlet USV
may be 35° - 75°, more preferably 40° - 65° according to
the UNI EN 828:2013 standard and any updates of such
regulation subsequent to the date of filing of the present
document.

[0084] Preferably, the coating station SV may include
advancement means 30 which include a conveyor 31.
[0085] Specifically, the advancement means 20 and
30 may be consecutive with respect to each other so as
to allow a continuous advancement of the leather P, as
well as a continuous processing of the latter.

[0086] This will allow to reduce the processing times
of the leather P.

[0087] According to a preferred but not exclusive em-
bodiment, as shown in FIG. 1, the conveyor 21 and the
conveyor 31 may define a single conveyor 2131, should
there not be interposed means for loading and/or unload-
ing the leather in particular between the pre-treatment
station PT and the coating station SV.

[0088] From an operative point of view, after an appro-
priate preparation of the leather P, the latter may be load-
ed at the inlet IN of the system |, that is - in this case - at
the inlet IPT of the pre-treatment station PT.

[0089] The leather P may also be moved between the
inlet IPT and the outlet OUT passing through the pre-
treatment station PT and the coating station SV so as to
allow the plasma treatment and the subsequent coating.
[0090] In addition, the coated leather P may pass
through the curing station PA for fixing the paint and
through possible subsequent additional processing sta-
tions.

[0091] According to a further aspect of the invention,
there may be per se considered a pre-treatment station
PT as described above and which can be used in any
system | as described above, therefore comprising a dif-
fuse coating station SV consecutive to the pre-treatment
station PT.

[0092] Therefore, it is clear that a such pre-treatment
station PT, a such system | and a method as described
may allow to create a temporary permeability to the leath-
er to be coated so as to reduce the amount of paint re-
quired, as well as the overall processing thereof.
[0093] The presentinvention mayinclude various parts
and/or similar or identical elements. Unless otherwise
specified, similar or identical parts and/or elements will
be indicated using a single reference number, it being
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clear that the described technical characteristics are
common to all similar or identical parts and/or elements.
[0094] The invention is susceptible to numerous mod-
ifications and variants, all falling within the scope of pro-
tection of the attached claims. All details can be replaced
by other technically equivalent elements, and the mate-
rials can be different depending on the needs, without
departing from the scope of protection of the invention
defined by the attached claims.

Claims

1. A station for the pre-treatment of at least one animal
leather or leather of animal origin or at least partially
synthetic leather (P), the station being suitable to be
used in a system (I) for processing atleast one leath-
er (P) comprising a diffuse coating station (SV) of
the at least one leather (P) with first means (30) for
advancing the latter and a plurality of coating nozzles
rotating around a first axis (Z) substantially perpen-
dicular to said first advancement means (30) to cy-
clically dispense paint on at least one portion of the
surface of the atleast one leather (P) mutually facing
the nozzles, the pre-treatment station comprising:

- aninlet (IPT) for the at least one leather (P) to
be pre-treated and an outlet (UPT) for the atleast
one pre-treated leather (P);

-second advancementmeans (20) of the atleast
one leather (P) at least interposed between the
inlet (IPT) and the outlet (UPT) of the pre-treat-
ment station (PT) to allow the pre-treatment of
the at least one leather (P) and promote the ad-
vancement of the latter from the inlet (IPT) of
the pre-treatment station (PT) towards the outlet
(UPT) of the latter;

- plasma generation means (10) including at
least one torch (12) with at least one pair of mu-
tually facing electrodes (11), said at least one
torch (12) mutually at least partially facing said
second advancement means (20), the plasma
generation means (10) being suitably config-
ured and sized to act on at least one portion of
said at least one leather (P) to be pre-treated.

2. Station according to claim 1, wherein said second
advancement means (20) are configured to advance
longitudinally along a second axis (Y), said second
advancement means (20) including at least one con-
veyor(21) having a predetermined width (la21)along
a direction perpendicular to said second axis (Y),
said plasma generation means(10) being configured
togenerate a substantially laminar plasma discharge
along a third axis (X) incident with respect to said
second axis (Y), preferably perpendicular.

3. Station according to the preceding claim, wherein
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said pair of electrodes (11) are substantially planar
and have a predetermined length (lu11) along a di-
rection parallel to said third axis (X) substantially
equal to or greater than the width (la21) of said at
least one conveyor (21) to generate said laminar dis-
charge extending along the entire width (1a21) of the
latter.

Station according to claim 2, wherein said plasma
generation means (10) comprise a plurality of said
at least one torch (12), said at least one pair of elec-
trodes (11) of each of the latter being substantially
planar, the torches (12) being arranged consecutive-
ly in series along said third axis (X), the succession
of the pairs of electrodes (11) of said plurality of elec-
trodes (12) having a predetermined overall length
(luS11) along a direction parallel to said third axis
(X) substantially equal to or greater than the width
(Ia21) of said at least one conveyor (21) to generate
said laminar discharge extending along the entire
width (Ia21) of the latter.

Station according to claim 3 or 4, wherein said plas-
ma generation means (10) further comprise a suc-
cession of said at least one torch (12) or of said plu-
rality of said atleast one torch (12) positioned parallel
along said second axis (Y).

Station according to any one of claims 2 to the pre-
ceding, wherein said plasma generation means (10)
are positioned above said atleastone conveyor (21).

Station according to the preceding claim, wherein
both said electrodes (11) of said at least one torch
(12) are mutually facing said at least one conveyor
(21) on the same side.

Station according to claim 6 or 7, wherein the outlet
of said at least one torch (12) and said at least one
conveyor (21) have a mutual predetermined dis-
tance (d) measuring 1-20 mm, more preferably
measuring 5-15 mm.

Station according to any one of the preceding claims,
wherein the power density absorbed by said at least
one torch (12) of said plasma generation means (10)
is about 30 - 250 W/cm, more preferably 100 - 200
W/cm, said advancement means (20) advancing at
a speed of 1-12 m/min.

Station according to the preceding claim, wherein
said plasma generation means (10) generate cold
plasma at atmospheric pressure.

Station according to claim 9 or 10, wherein the plas-
ma is generated starting from compressed air, the
contactangle measured onthe atleastone pre-treat-
ed and coated leather (P) measuring about 35° - 75°,
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12.

13.

more preferably 40° - 65° according to the UNI EN
828:2013 standard.

A system for processing at least one animal leather
or leather of animal origin or at least partially syn-
thetic leather (P), having an inlet (IN) for the at least
one leather (P) to be processed and an outlet (OUT)
forthe atleast one processed leather (P), comprising
in series:

- a station (PT) for the pre-treatment of the at
least one leather (P) according to one or more
of claims 1 to 11;

- a station (SV) for the diffuse coating of a pre-
treated leather (P) having an inlet (ISV) consec-
utive to the outlet (UPT) of the pre-treatment sta-
tion (PT);

wherein said diffuse coating station (SV) in-
cludes first advancement means (30) at the inlet
(ISV) of the latter, said first advancement means
(30) being mutually consecutive to said second
advancementmeans (20) so as to allow the con-
tinuous processing of the at least one leather
(P); and

wherein said diffuse coating station (SV) in-
cludes a plurality of coating nozzles rotating
around a first axis (Z) substantially perpendicu-
lar to the plane defined by said first advance-
ment means (30) so as to cyclically dispense
paint on at least one portion of the surface of the
at least one leather (P) mutually facing the noz-
Zles.

A method for processing at least one animal leather
or leather of animal origin or at least partially syn-
thetic leather (P) through a system according to the
preceding claim, consecutively comprising the steps
of:

- preparation of the at least one leather (P) to be
processed;

- pre-treatment of the at least one leather (P) to
be processed with plasma in said pre-treatment
station (PT);

- diffuse coating of the leather (P) in said diffuse
coating station (SV).
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