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METHOD FOR TANNING AN ANIMAL SKIN

The present invention relates to an improved method
for tanning an animal skin.

The tanning method of the present invention can be
advantageously used in field of tanning processes for
the transformation of animal skins into leather.

The combination of manual, mechanical and physico-
chemical operations through which animal skins are
transformed into leather, 1s dgenerally indicated as
tanning cycle, or tanning process.

The objective of a tanning process (hereinafter
tanning) 1s to confer irreversible stability to the
animal skin which would otherwise be subject to
putrefaction. Tanning not only makes animal skin
rotproof and therefore preservable with time, but it
also gives the skin desirable properties, such as
hydrothermal resistance, resistance to acids and
alkalis, mechanical resistance and dimensional
stability. These properties are obtained by reacting
the <collagen of the raw skin with wvarious tanning
agents so as to obtain the <cross-linking of the
polypeptide chains of <collagen and 1its consequent
inerting. An index of the effectiveness of the tanning
process on skins is represented by the shrinkage
temperature of the tanned skin.

Before being subjected to tanning, the raw skin,
generally kept in salted or dried form, is subjected to
a series of operations essentially aimed at eliminating
the undesired parts of the skin, such as hair and
fleshing, and preparing the part of interest, i.e. the

derma, for receiving the tanning agents. These
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preliminary operations (so-called beamhouse operations)
comprise, for example, soaking, fleshing, hair removal,
liming, splitting, deliming, steeping and degreasing
operations.

Depending on the type of tanning agent to be used,
the skins to be tanned can also be subjected to a
preliminary pickling treatment whose main function 1is
to confer an optimal pH value to the skin so that the
collagen can react effectively with the tanning agent
(generally a pH within the range of 1-5).

In the state of the art, the wuse 1s known of

various aldehydes as tanning agents, such as
glutaraldehyde 3-oxoglutaraldehyde and thio-
diglycolaldehyde.

Uus 2,941,859, for example, describes the use of
glutardialdehyde (1,5-pentanedial) as the sole tanning
agent in the tanning of cow and sheep skins. Tanning
with glutardialdehyde requires relatively lengthy
contact times of the skin with the tanning bath (up to
24 hours) and 1in any case allows modest shrinkage
temperature values (Tc) to be reached, in particular in
the case of sheep- and goat-skins (Tc = 81-23°C).

Us 5,372,608 describes the tanning treatment of
skins using fTanning baths based on aquecus soluticons of
3-oxoglutardialdehyde (OHC-CH,-O-CH,-CHO). The tanning
0of sheepskins (duration of 4 hours) with this tanning
agent leads to rather low Tc values, around 70°C.

Due to their poor effectiveness in terms of Tc
values obtainable, their commercial cost and tendency
towards yellowing of the tanned skin, aldehyde tanning
agents, 1in particular glutardialdehyde, are nowadays

used mainly as tanning agents for pre-tanning
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treatments or the re-tanning of skin, for example in
tanning processes that envisage chrome tanning or
vegetable tanning as main tanning treatment. In these
cases, chrome or vegetable tanning agents are
consequently used as main tanning agents or sole
tanning agents.

The pre-tanning of skins 1s a tanning treatment
after which the skin is only partially tanned; its
stability degree is therefore lower than that of
completely tanned skins. Pre-tanned skin requires at
least one further tanning treatment which makes the
final properties of the skin substantially
irreversible.

In general, pre-tanning treatment confers a Tc not
higher than 70°C, to the skin; tanning treatment, on
the contrary, confers a Tc higher than 70°C, to the
skin.

The main task of the present invention is to
overcome the drawbacks encountered in the state of the
art, associated with the use of dialdehydes as tanning
agents, in particular, as sole tanning agents.

Within this general task, a first objective of the
present invention is to provide a tanning method for an
animal skin wherein a tanning bath can be effectively
used, containing short-chain aliphatic dialdehydes as
main tanning agents or, more preferably, as sole
tanning agents.

A second objective of the present invention is to
provide a method for tanning an animal skin using
short-chain aliphatic dialdehydes which 1s effective
and has a short duration.

A third objective of the present invention is to
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provide a tanning method of an animal skin whereby it
is possible to obtain tanned skins having a higher
shrinkage temperature (Tc) with respect to tanning
treatments with aldehydes of the known art.

A further objective of the present invention 1is to
provide a tanning method of an animal skin whereby it
is possible to obtain tanned skins having a high
mechanical strength, which can Dbe measured, for
example, through the tear test.

The Applicant has now found that the above and
other objectives which will appear more evident in the
following description, <can be reached by treating
animal skins in a tanning bath containing at least one
short-chain aliphatic dialdehyde, combined with at
least one non-ionic surfactant 1in suitable weight
ratios.

It has been observed, 1in fact, that the use of at
least one short-chain aliphatic dialdehyde, in
particular glutaraldehyde, combined with a non-ionic
surfactant allows substantially completely tanned skins
to be obtained, whose properties are therefore stable
with time.

The use of dialdehydes according to the present
invention therefore allows to avoid the use of non-
aldehyde tanning agents, in particular chrome tanning
agents, 1in the same tanning bath (secondary tTanning
agents) or subjecting the skins to further treatments
with non-aldehyde tanning agents in particular chrome
tanning agents.

The use of non-aldehyde tanning agents as secondary
tanning agents in the same tanning bath and also their

use 1in separate tanning baths, 1n previous (pre-
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tanning) or subsequent (re-tanning) phases, are, in any
case, not excluded from the present invention.

It has also been surprisingly observed that if the
above treatment of skins in a tanning bath containing
at least one short-chain aliphatic dialdehyde combined
with at least one non-ionic surfactant, is followed by
at least a second treatment in a tanning bath
comprising at least one short-chain aliphatic
dialdehyde in the absence of non-ionic surfactant,
tanned skins can be obtained having a surprisingly high
mechanical strength (measured, for example, through the
double edge tear test ISO 3377-2: 2016). The high
mechanical strength of the skins allows a reduction in
the production of scraps during the processing process
of the skins for the production of leather articles,
and also to obtain leather articles having fewer
defects.

In accordance with a first aspect, the present
invention relates to a method for tanning an animal
skin comprising the following phases:

a) putting said animal skin in contact with a

tanning bath comprising (weight percentages

referring to the peli welght of said skin):
water,

- at least one (Cp-Cs; aliphatic dialdehyde 1in a

gquantity within the range of 2% - 30%,

- at least one non-ionic surfactant in  a
quantity within the range of 0.1% - 20%,
sald tTanning bath having a pH within the range of 1 - &

and a density within the range of 3 to 10°Bé;

b) bringing the pH of the tanning bath to a pH
nigher than 5 and lower than or egual to 8;
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o washing said skin, obtaining a tanned animal
skin.

In accordance with a preferred embodiment, the
above method also comprises the phase of putting the
tanned skin obtained in phase ¢ 1in contact with at
least one tanning bath comprising (weight percentages
referring to the pelt weight of said skin}:

- water,

- altt least one (,-Cs aliphatic dialdehyde in a

gquantity within the range of 2%-30%,

- sald tfTanning bkath having a pH within the
range of 1 -~ 5 and a density within the range of 3 to
10"Bé; and being substantially free of said non-ionic

For the ypurposes <f the present description and

enclosed c¢laims, the verb “comprising

deriving therefrom, alsc include the meaning of the
word “consist” and the Terms deriving therefrom.

The limits nd numerical ranges expressed in the

icn and enclosed claims also include
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M
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}_J
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the numerical value(s) mentioned. Furthermore, all the
values and sub-ranges of a limit or numerical range
should be considered as being specifically included as
if explicitly mentioned.

The method according to the invention can be
applied within tanning processes for transforming an
animal skin into leather.

The tanning method according to the present
invention can be used for wvarious kinds of skins. The

animal skin can be selected for example from:

sheepskin, goatskin, cow-hide (in particular calf- or
small calf-hidey}, horseskin, pigskin, deerskin,
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kangaroo—-skin, reptile-skin, ostrich-skin.

In particular, the method according to the present
invention is preferably used for tanning sheepskin
(which, as is known, is characterized by a high content
of fatty substances), goatskin and cow-hide. The best
results are in fact obtained with sheepskins, goatskins
and cow-hides, 1in terms of increasing the shrinkage
temperature (Tc), where a Tc of about 90°C can be
reached.

For the purposes of the present invention, the
shrinkage temperature of a tanned skin 1s intended as
being measured according to the standard method ASTM
D6076 — 08(3013).

For the purposes of the present invention, the
mechanical strength of a tanned skin 1s intended as
being measured according to the standard method ISO
3377-2:2016.

According to a preferred embodiment, the skin to be
subjected to the tanning treatment according to the
present invention can be previously subjected to a
pickling treatment in order to bring the pH of the
pickled skin to a value lower than 4, preferably within
the range of 1-3.

The pickling phase can be effected in accordance
with techniques known in the state of the art. The
pickling can be effected, for example, by putting the
skin in contact with a pickling bath containing an
aqueous solution of sulfuric acid, possibly mixed with
formic acid. When necessary, for example in the case of
skins to be pickled to a pH lower than 2, the pickling
bath can contain salts (for example, sodium chloride)

to increase the density of the solution and prevent the
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skin from swelling. The pickling bath typically has a
density within the range of 3-10° Bé.

In accordance with a preferred embodiment, the skin
to be subjected to tanning treatment according to the
present invention can be previously subjected to a pre-
tanning treatment, preferably in the absence of chrome
tanning agents.

In accordance with a further preferred embodiment,
the skin to be subjected to tanning treatment according
to the present invention can be previously subjected to
a pickling and/or pre-tanning treatment.

The tanning method according to the present
invention preferably does not <comprise any skin
treatment phase in baths containing chrome tanning
agents.

In accordance with the present invention, the
tanning bath according to the present invention
comprises water, at least one C,-Cs aliphatic dialdehyde
(having an overall number of carbons atoms within the
range of 2-8) as tanning agent and at least one non-
ionic surfactant.

The aliphatic dialdehyde 1is preferably selected
from: glyoxal, malonic dialdehyde, succinic dialdehyde,
glutardialdehyde, adipic dialdehyde and pimelic
dialdehyde or mixtures thereof. The tanning agent is
preferably glutardialdehyde.

The tanning bath can comprise one or more of the
above aldehydes.

The overall gquantity of dialdehydes in the tanning
bath is within the range of 2%-30% by weight referring
to the pelt weight of the skins, preferably 3%-15%.

The tanning bath can also contain non-aldehyde
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tanning agents as secondary tanning agents; 1if present,
their overall concentration does not exceed 30% by
weight, referring to the pelt weight of the skin. The
above-mentioned non-aldehyde tanning agents preferably
do not include chrome tanning agents.

In a preferred embodiment, in the tanning bath,
only one C,-Cg linear aliphatic dialdehyde is used, more
preferably only glutardialdehyde.

In accordance with the present invention, the

tanning bath comprises at least one non-ionic
surfactant in a quantity within the range of 0.1% - 20%

by weight with respect to the pelt weight of the skins
to be treated.

The non-ionic surfactant 1is preferably a primary
alcohol containing ethoxylated groups (EO) or
containing ethoxylated/propoxylated (EO/PO) groups.

The primary alcohol is a linear or branched alcohol
having from 8 to 22 carbon atoms.

The average number of EO groups present on the
molecules of ethoxylated alcohol (average ethoxylation
number) is within the range of 1 to 40 moles of EO per
mole of alcohol, preferably from 1 to 30.

The average number of PO groups present on the
molecules of EO/PO alcohol is within the range of 1 to
20 moles of EO per mole of alcohol, preferably from 1
to 10.

The dialdehydes and non-ionic surfactants described
above, as also the production processes thereof, are
known to the person skilled in the art and available on
the market.

The tanning bath preferably has a density within
the range of 3-10 °Bé. The density of the bath can be
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regulated by adding salts of alkaline and alkaline-
earth metals, in particular sodium chloride.

At the beginning of the treatment, the tanning bath
preferably has a pH within the range of 1-5, more
preferably within the range 1.5-4.

The treatment in the tanning bath preferably has a
duration of 1-7 h, more preferably 1.5-5 h.

The temperature of the tanning bath is preferably
within the range of 10-50 °C, more preferably 15-40°C.

The quantity of tanning bath to be used can vary
within a wide range in relation to the features of the
skin to be treated.

The percentage weight ratio between the tanning
bath and animal skin is preferably within the range of
20%-1000%, more preferably within the range of 30%-300%
(weight percentage referring to the pelt weight of the
skin).

The tanning treatment according to the present
invention can be effected in accordance with the
techniques and using the devices of the known art. The
pickled or non-pickled skin to be treated can be
immersed, for example, 1in the tanning bath inside a
drum and mechanically stirred in the same.

At the end of the treatment in the tanning bath, if
necessary, the pH of the tanning bath is brought to a
pH value within the range of 5-8, preferably within the
range 5.5-7, by the addition, for example, of alkaline
carbonates and alkaline oxides, such as sodium
carbonate or bicarbonate, magnesium oxide, etc.

The skin can be subsequently washed and subjected
to further processing phases, such as, for example, a

greasing phase or dyeing phase.

10
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The washing is preferably carried out in a water
bath at a temperature within the range of 20-60 °C,
more preferably within the range 30-50°C. The washing
can be effected once or several times. FEach washing
phase can have a duration within the range of 0.5 - 4
hours.

The skin obtained at the end of the tanning in the
bath containing the aliphatic dialdehyde and the non-
ionic surfactant, is preferably subjected to at least
one treatment in a second tanning bath, possibly after
being subjected to washing with water.

The second tanning bath has the composition and pH
and density characteristics described above with
reference to the first tanning bath, except that the
non-ionic surfactant is substantially absent, i.e. the
concentration of said non-ionic surfactant 1s lower
than 0.1% by weight with respect to the pelt weight of
the skins to be treated, preferably lower than 0.05% by
welght.

Moreover, the treatment in the second tanning bath
is effected with the same pH, temperature, duration of
the contact with the skins, tanning bath/skin weight
ratio conditions as the ftreatment of phase a 1in the
first tanning bath.

In a preferred embodiment, when the process
according to the present invention also comprises the
above-mentioned second treatment in a second tanning
bath not containing the non-ionic surfactant, it 1is
advantageous to use a concentration of aliphatic
dialdehyde in the first bath higher than the
concentration of the aliphatic dialdehyde in the second

bath. The ratio Dbetween the concentration of the

11
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aliphatic dialdehyde in the second bath and that of the
aliphatic dialdehyde 1in the first bath 1is preferably
equal to or lower than 1/1.5, more preferably equal to
or lower than 1/2.

At the end of the second tanning treatment, the
treated skin is washed and possibly subjected to one or
more subsequent finishing phases, such as a dJreasing
phase or dyeing phase.

The greasing phase can be effected according to the
known art. The greasing phase, for example, can be
effected by putting the tanned skins into a water bath
comprising at least a fat and/or a greasing oil (e.g.
sulphated o0ils) and possibly one or more surfactants.
The greasing 1is preferably effected at a temperature
within the range of 20-60°C, more preferably within the
range of 30-50°C.

The greasing treatment preferably has a duration
ranging from 0.5 to 4 hours.

At the end of the greasing treatment, in order to
fix the greasing substance to the skin, formic acid is
preferably added to the greasing bath until the pH of
the bath is lowered to a value within the range of
3 - 6.

The tanned skins obtained with the method according
to the present invention have a wvery full and soft
feel, 1in addition to higher tensile strength, tear
resistance and shrinkage temperature with respect to
the same skins tanned with aldehyde substances as sole
tanning agent and in the absence of a non-ionic
surfactant. In particular, with the method according to
the present invention, tanned skins can be obtained, in

particular sheepskins, goatskins and cow-hides, having

12
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a shrinkage temperature of up to 90°C.

In particular, with the method according to the
present invention, tanned skins in particular,
sheepskins, goatskins and cow-hides can be obtained,
having a mechanical strength measured according to the
method ISO 3371-2 within the range of 20-50 N (values
referring to skins having an average thickness of 1.25
mm) .

The following embodiment examples are provided for
purely illustrative purposes of the present invention
and should not be intended as limiting the protection
scope defined by the enclosed claims.

EXAMPLE 1

A pickled sheepskin was subjected to tanning
treatment according to the method of the present
invention.

The tanning bath had the following composition
(weight percentages referring to the pelt weight of the
skin treated):

- water,

- 60% of sodium chloride;

- 6% of glutaraldehyde,

- 12% of non-ionic surfactant (ethoxylated fatty
alcohol - Foryl VLC3, Pulcra Chemicals);

- pH = 3.2.

The skin was treated in the tanning bath for 4
hours at 35°C inside a drum. The percentage ratio
between the weight of the tanning bath and the pelt
weight of the skin was equal to 1,500%.

At the end of the treatment, sodium carbonate was
added to the bath until the pH of the bath had been

adjusted to a value within the range of 5.5-8.

13
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The skin was then kept in the bath for 1.5 hours
and subsequently washed with water and finally greased.

The greased skin was then dried and subjected to
conventional softening and staking treatments.

At the end of these treatments, the shrinkage
temperature Tc measured proved to be slightly lower
than 90°C.

The mechanical resistance values measured according
to the test IS0 3377-2 on two samples of skin (1A and
1B) are indicated in Table 1.

EXAMPLE 2

A portion of the skin obtained in Example 1, after
the washing step (without being subjected to greasing),
was treated in a second tanning bath.

The tanning bath had the following composition
(weight percentages referring to the pelt weight of the
skin treated):

- water,

60% of sodium chloride;
- 3% of glutaraldehyde,
- pH = 3.2.

The skin was treated in the tanning bath for 4
hours at 35°C inside a drum. The percentage ratio
between the weight of the tanning bath and the pelt
weight of the skin was equal to 1,500%.

At the end of the treatment, sodium carbonate was
added to the bath until the pH of the bath had been
adjusted to a value within the range of 5.5-8.

The skin was then kept in the bath for 1.5 hours
and subsequently washed with water and finally greased.

The greased skin was then dried and subjected to

conventional softening and staking treatments.

14
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At the end of these treatments, the shrinkage
temperature Tc measured proved to be slightly lower
than 90°C.

The mechanical resistance values measured according
to the test IS0 3377-2 on two samples of skin (2A and

2B) are indicated in Table 1.

Table 1
PARAMETER SAMPLE

1A 1B 2A 2B
Average thickness [1.16 mm 1.25 mm 1.20 mm |[1.33 mm
(parallel)
Average thickness [1.16 mm 1.27 mm 1.18 mm [1.27 mm
(perpendicular)
Average thickness 1.16 mm 1.26 mm 1.19 mm [ 1.30 mm
(arithmetic average
of parallel and
perpendicular)
Average tear load |22 N 21 N 32 N 30 N
(parallel)
Average tear load |26 N 28 N 37 N 41 N
(perpendicular)
Average tear load |24 N 25 N 35 N 37 N
(arithmetic average
of parallel and
perpendicular)

The treatment step effected in a single step in a
tanning bath with glutaraldehyde and non-ionic
surfactant (Example 1) allows tanned skins to be
obtained having adequate mechanical resistance wvalues,

i.e. higher than 20 N.

15
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The additional treatment step effected with sole
glutaraldehyde (Example 2) allows tanned skins to be
obtained having mechanical resistance wvalues about 50%
higher with respect to the values observed on the skins

5 obtained with the treatment in a single tanning bath
with glutaraldehyde and non-ionic surfactant (Example

1).

le
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CLATMS
1. A method for tanning an animal skin
comprising the following phases:
a) putting said animal skin in contact with a tanning
bath comprising (weight percentages referring to the

relt welcght of saild skin):
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guantity within the range of 2%-30%,
- at Lleast one non-ionic  surfactant i A
guantity within the range of C.1% 20%,

sald tanning bath having a pH within the range of 1

- 5 and a density within the range of 3 to 10°Bé&;

o) bringing the pH of the tanning bath toc a pH higher
than % and lower than or equal to 8;

) washing said skin, obtaining a tanned animal skin.

2. The method according to claim 1, which
comprises:
d) putting said tanned skin in contact with at least
one tanning bath comprising (weight percentages
referring to the pelt weight of said skinj:

- wals

o
Lo

ol
o)

- at least one C;-Cy aliphatic dialdehvde 1in a
quantity within the range of 2%-30%,

gsald tanning kath having a pH within the range of 1
- 5 and a density wi he range of 3 to 10°Bé and
3. The method according to claim 1 or 2, wherein
the ratio between the concentration of said Cz-Cs
aliphatic dialdehvyde 1in the tanning bath of szaid step
(d) and the concentration of the (:-Cs aliphatic

dialdehvde in the tanning bath of said step {(a) is

17
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egual to or lower than 1/1.5, more preferably egual to
or lower than 1/2.
4, The method according to claim 1 or 2, wherein
said (C;~Ce aliphatic dialdehyde 1s selected from:
5 glvoxal, malonic dialdehyde, succinic dialdehvde,
glutardialdehyde, adipinic dialdehyde, pimelic
dialdehyde or mixtures thereof,
5. The method according to claim 1 or 2, wherein
said Co-Cg aliphatic dialdehyde is glutardialdehyde
10 €, The method according to any of the previous

clains,

alals)
k,kJ__\J_._

al
bei 'ﬂu

(EC/PO) .

wherein
h,_
al

surfactant is a primary

ing
=

[y

P}

VT ey T N A . ~ 1
av carbon atoms, ald ail

hoxvlat ethoxvlated/propox

15 7. The method according to any of the previcus
claimsg, wherein said phase (a) of putting said animal
skin in contact with said tanning bath has a duration
within the range of 1 - 7 hou preferably 1.5 - 4
hours.

20 8. The method according to cilaim 1 or 2, whereln
the weight percentage ratio between sald tanning bath
and sald animal skin 1s within the range of 20% -
1000%, preferably 30% - 300%,

9. The method according to any of the previous

25 claims,

wherein

<

ai

The method according of the

. > animal is selected
sheepskin, gocatskin, cow-skirn, horse-skin, plgskin,

deerskin,

30 preferably

Oo=-skin, reptile-skin,

sheepskin, geatskin and cow-hide.

obtained using The melthod

having a

18
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mechanical strength measured according to the method

ISO 3371-2:2016 within the range of 20 - 50 N.

10

19
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