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METHOD FOR TANNING AN ANIMAL SKIN WITH DIALDEHYDES

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

The tanning method of the present invention can
advantageously be used to tan an animal skin, obtaining
a leather with few superficial defects (e.g. veins).
The tanning method according to the present invention
also allows to obtain a leather with relatively high
thickness and with higher superficial yields than prior
art methods even starting from low weight skins. The
tanning method according to the invention also has a
low environmental impact Dbecause 1t uses aldehyde
tanning agents and does not require the use of chromium
tanning agents.

The production of luxury leather goods, such as
shoes, bags and garments, requires use of high quality
leather, i.e. a leather that is as free of superficial
defects as ©possible. In particular, the leather
processed to produce luxury leather items must be as
free of veins as possible.

The quality of leather depends mainly on the
quality of the starting rawhide, which has to be,
insofar as possible, free of defects, such as scars
deriving from infections or parasites, incisions
deriving from branding operations on the animals, etc.

The wvisibility of veins and stretch marks on the
surface of the leather can be partially reduced in the
tanning cycle, for example by adopting particular

precautions in the operations of liming, dehairing or
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bating. Minor leather defects, moreover, can Dbe
eliminated or concealed by mechanical finishing
operations (e.g. grinding, applying filler).

However, it 1is not possible to fully eliminate
superficial leather defects with the tanning cycle,
only a small fraction of available rawhides is then
used in the sector of luxury leather goods, which 1is
thus affected by a severe dearth of raw material.

Another important characteristic that leather must
have in order to be useable in the production of luxury
leather goods is the relatively high thickness. Leather
thickness depends mainly on the type of animal, on sex,
age, and, to a lesser extent, on the characteristics of
the tanning cycle applied. For example, leather of
bovine origin is generally obtained with thicknesses in
the 0.9 mm - 1.4 mm range. However, only leather with
thickness in the 1.1 - 1.4 mm range is used for luxury
leather goods.

Rawhides to be tanned are generally classified,
based on the age of the animal, in terms of weight
ranges. In practice, it is observed that, for the same
weight range of a rawhide, a tanning cycle able to
produce a high-thickness leather is generally
characterised by a relatively low area yield. On the
contrary, a tanning cycle that produces a low-thickness
leather is characterised by a relatively high area
yield. Moreover, for equal tanning cycles, the area
yvield decreases as the weight range of the rawhide used
increases. For example, starting from a bovine rawhide

with weight range 12-14 kg, 1t is possible to obtain a
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leather with thickness of 1.4 mm with an average area
yvield of approximately 1.8 square feet per kg of
rawhide; starting from a bovine rawhide with weight
range 14-16 kg, the same leather with thickness of 1.4
mm can be obtained with an average area yield of 1.6
square feet per kg of rawhide. In addition, it is
observed that leather with high thickness (e.g. 1.2 mm
- 1.4 mm) 1s not easily obtainable from rawhides with
low weight range (e.g. 10-12 kqg).

Because of the aforesaid relationship between
leather thickness and area yield of the tanning
process, 1t 1is evident that to have available a high
thickness leather it is necessary to apply the tanning
cycle mainly to the rawhides with higher weight range
which, however, in addition to entailing a lower area
yield of the tanning process, have a higher cost than
rawhides with lower weight range. For manufacturers of
leather goods using high-thickness leather, this
entails significant problems of cost and procurement of
the raw material.

The tanning cycle or process 1is the set of manual,
mechanical and chemical-physical treatments whereby an
animal hide is transformed into leather in order to
preserve 1t or to process 1t further to manufacture
other products.

In general, the tanning c¢cycle includes the
following operating steps: a preliminary step of
preparing the rawhide for tanning (beamhouse
operations); an actual tanning step to make the skin

imputrescible; a retanning step, in which the aesthetic
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and product characteristics of the tanned skin are
modified as desired; a finishing step directed at
improving or modifying the performance, the appearance
and grain of the final leather.

The tanning step 1is carried out treating the
rawhide with mineral, vegetable or synthetic (syntan)
tanning agents. One class of tanning agents that is
highly used in the art is that of aldehydes. Aldehydes,
and in particular glutaraldehyde (1,5-pentanedial), are
generally used as tanning agents for rawhide pre-
tanning. The main purpose of pre-tanning is to provide
the leather with a certain degree of stability to
hydrothermal treatments, so as to allow more effective
fat removal treatments, at higher temperatures.
Aldehyde tanning agents are also used in the retanning
step to provide the final leather with more fulness and
compactness, or as secondary tanning agents in chrome
tanning to promote the skin tanning reaction on the
part of the compounds of chromium.

Although aldehydes are a wvalid alternative to the
use of chromium tanning agents because of their reduced
environmental impact compared to the latter, aldehydes
are generally not used as a single tanning agent to tan
skins because they do not allow the attainment of
particularly high shrinkage Lemperatures (Tc)
(generally no higher than approximately 80°C) .
Moreover, tanning with aldehydes, in particularly when
they are used in relatively high concentrations, can
produce superficial defects in the skin (e.g. wrinkles)

due to the high astringent effect of these tanning
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agents.

WO 2017/009786 by the same Applicant describes an
improved method for tanning an animal skin based on the
treatment of the skin in a tanning bath containing a
C,-Cg aliphatic dialdehyde and a non-ionic surfactant.
In an embodiment, the method also comprises an
additional step of treating the skin in a tanning bath
comprising only the aforesaid dialdehyde, in
substantial absence of the aforesaid non-ionic
surfactant. The aforesaid tanning method allows to
obtain a leather having a relatively high Tc and high
mechanical resistance, without using chromium tanning
agents.

In consideration of the aforesaid state of the
art, the Applicant set out as the primary objective of
providing a method for treating an animal skin that
allows to overcome one or more of the drawbacks of the
state of the art, illustrated above.

In particular, within said primary objective, a
purpose of the present invention is to provide a method
for treating an animal skin that allows to obtain a
leather with few superficial defects, 1in particular
veins.

A second purpose of the present invention is to
provide a method for treating an animal skin with which
it is possible to obtain a leather with high thickness,
preferably with high area vyields.

A third purpose of the present invention 1is to
provide a method for tanning an animal skin using

aldehyde tanning agents as the sole tanning agents,
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which allows to prevent additional tanning treatments
with non-aldehyde tanning agents, in particular
chromium tanning agents.

The Applicant has found that these and other
purposes, which will be illustrated better in the
following description, can be achieved by subjecting an
animal skin to a tanning treatment with aldehyde
tanning agents according to a process that comprises at
least two successive stages of treatment of the skin in
respective tanning baths, each of which containing at
least one aldehyde tanning agent, in substantial
absence of surfactants.

The Applicant has indeed observed that by
appropriately adjusting the pH at the end of a tanning
treatment with aldehyde tanning agents, a tanned skin
is obtained that has good hydrothermal stability and is
substantially free of superficial defects, such as the
wrinkles typically observable in known methods of
tanning with aldehydes. The skin obtained after the
first stage of tanning treatment is then suitable for
being subjected to one or more additional tanning
treatments with aldehyde tanning agents. The execution
of two or more successive tanning steps with aldehyde
tanning agents allows to obtain a complete cross-
linking of collagen (high Tc) and, at the same time, a
final leather having few superficial defects.

The tanning method according to the invention
allows to reduce the number of superficial defects
visible on the final leather, in particular in the case

of leather obtained from bovine skin and, especially,
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from calf skins and young calf skins. The best results
in terms of defect-free surface are observed on the
grain side of the skin.

The effectiveness of the tanning treatment
according to the invention, moreover, 1is such as to
make possible the production of high quality leather,
with few visible superficial defects, 1in particular
veins, even starting from low quality rawhides.

Skins treated with the tanning method according to
the present 1nvention do not require additional
Lreatments with non-aldehyde tanning agents, in
particular chromium tanning agents, such as pretanning,
tanning and retanning treatments.

The method according to the present invention,
moreover, allows to obtain leather with high thickness,
even exceeding 1.4 mm, even starting from rawhides with
low weight, and with high area vyields.

The present invention then allows to provide high-
quality leather in a simple and economical manner and
with reduced environmental impact.

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

(a) placing said animal skin 1in contact with a
first tanning bath comprising at least one dialdehyde

with the general formula (I)

O=CH- (CH) ,—HC=0 (I),

where n is 0 or an integer in the range 1-8, said
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tanning bath having a pH in the range 1-5;

(b) bringing the pH of the tanning bath to a pH
higher than 5 and lower than 8;

(c) repeating one or more times said steps (a) and
(b) on said skin coming from said step (b) using a
second or further tanning bath;

sald first, second and further tanning bath being
substantially free from surfactants.

For the purposes of the present description and of
the annexed claims, the wverb Y“Yto comprise” and the
terms deriving therefrom also include the verb “to
consist of” and “to consist essentially of”, as well as
the terms deriving therefrom.

The dialdehyde of general formula (I) 1is an
aliphatic dialdehyde selected preferably from: glyoxal,
malonic dialdehyde, succinic dialdehyde,
glutardialdehyde, adipic dialdehyde and pimelic
dialdehyde or mixtures thereof. Preferably, the
dialdehyde of general formula (I) is glutardialdehyde.

The tanning bath can comprise one or more
dialdehydes of general formula (I).

The total quantity of dialdehyde of general
formula (I) in the tanning bath is in the range 0.1% -
30% by weight referred to the weight of the pelt,
preferably in the range 0.5% - 15% by weight.

For the purposes of the present invention and of
the annexed claims, the expression “pelt” indicates the
weight of the skin in the state in which it is
subjected to the first treatment with aldehyde tanning

agent (step a) according to the present invention.
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The tanning bath can also contain auxiliary
tanning agents different from the dialdehyde of general
formula (I). Where present, the total concentration of
the auxiliary tanning agents preferably does not exceed
30% by weight referred to the weight of the pelt.
Preferably, the auxiliary tanning agents do not include
chromium tanning agents. Preferably, to the tanning
bath are not added auxiliary tanning agents.

In accordance with the present invention, the
tanning bath 1is substantially free of non-ionic
surfactants. For the purposes of the present
description and of the annexed claims, the expression
“substantially free of surfactants” indicates that
surfactants are present in a total quantity lower than
0.05% by weight relative to the weight of the pelt.

However, the tanning bath can also comprise one or
more additional surfactants, for example if skins
having a relatively high fat content are treated.
Surfactants can be anionic, cationic, non-ionic and
amphiphilic. Preferably, any surfactants present are
non-ionic surfactants, such as for example the
surfactants described in WO 2017/009786.

Preferably, no surfactant is added to the tanning
bath.

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

The treatment in the tanning bath preferably has a

duration of 1-7 hours, more preferably 1.5-5 hours.
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The temperature of the tanning bath is preferably
in the range 10 - 50°C, more preferably 15-40°C.

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

Preferably, the ratio by weight in percentage
terms between the tanning bath and the animal skin is
in the 20% - 1000% range, more preferably in the range
50% - 600% (percentage by weight referred to the weight
of the pelt).

At the start of the treatment, the tanning bath
preferably has a pH in the range 1 - 4, more preferably
in the range 1.5 - 3.5.

In accordance with the present invention, at the
end of the treatment with the aldehyde tanning agent
(step a) the pH of the tanning bath is brought to a
value above 5 and below 8 (step b); preferably the pH
is brought to a wvalue equal to or higher than 5.5 and
equal to or lower than 7.5; in a particularly preferred
embodiment, the pH is brought to a wvalue equal to or
higher than 6 and equal to or lower than 7.

Raising the pH of the tanning bath to a wvalue in
the aforesaid range allows to fix the aldehyde tanning
agent to the skin in a substantially permanent manner.
Hereinafter, the value of pH of the bath in step b is
also called “fixing pH.”

The pH of the tanning bath to the fixing value can
be raised with the methods known to the person skilled
in the art, for example by adding to the tanning bath

alkali carbonates and alkali oxides, such as sodium
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carbonate or bicarbonate, magnesium oxide, etc.

Preferably, the skin is maintained in the bath at
the fixing pH for a time in the range from 0.5 hours to
5 hours, more preferably from 1 hour to 3 hours.

After fixing the tanning agent to the skin (step
b), the skin is subjected to at least a second
treatment cycle comprising the steps a and b described
above. To accomplish the second treatment cycle, for
example, the first exhausted tanning bath can be
replaced with a second fresh tanning bath having the
initial characteristics of the first tanning bath,
described above. The treatment with the aldehyde
tanning agent in the second tanning bath 1is then
followed by raising the pH to the fixing pH value. The
steps a and b of the second treatment cycle are carried
out with the same procedures illustrated with reference
to the first treatment cycle.

The second treatment cycle allows to complete the
cross—-1linking of the polypeptide chains of the collagen
of the animal skin, substantially reaching the maximum
shrinkage temperature Tc. The Tc of the skin after the
tanning treatment according to the present invention
varies mainly according to the type of skin and to the
specific aldehyde tanning agent used. Typically, after
the second treatment cycle, the Tc of the tanned skin
is generally equal to or higher than 85°C, preferably
equal to or higher than 90°C, more preferably in the
range between 85°C and 95°C.

In accordance with the present invention,

optionally, the skin exiting the second treatment cycle
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can be subjected to one or more additional treatment
cycles comprising the steps a and b described above.
Advantageously, additional treatment cycles can be
carried out if the Tc reached after a certain number of
treatment cycles (e.qg. 1 or 2 cycles) is not
sufficiently high.

In general, 1t is observed that treatment cycles
following the third one do not 1lead to significant
improvements of the Tc and of the other characteristics
of the tanned skin.

The tanning baths used in the optional treatment
cycles have the same initial chemical composition of
the first tanning bath and are used in the same way.
The steps a and b of the optional treatment cycles are
carried out with the same procedures illustrated with
reference to the first and second treatment cycles.

At the end of a treatment cycle, the skin can be
optionally subjected to washing with water for the
purpose, for example, of eliminating any residues or
impurities that were deposited on the skin during the
treatment.

Preferably, washing is carried out in a water bath
at a temperature in the 20-60°C range, more preferably
in the 30 - 50°C range. Washing can be carried out once
or several times. Each washing step can have a duration
in the 0.5 - 4 hours range.

The tanning method according to the present
invention can be applied to skins of different animal
origin. The skin 1is preferably selected from: bovine

skin, sheep skin, goat skin and reptile skin (e.g.
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crocodile, snake).

In a preferred embodiment, the animal skin is a
bovine skin, more preferably a calf or young calf skin.

The skins to be treated with the tanning method
according to the present invention are unhaired skins,
ready for tanning. For this purpose, the skins can be
prepared in accordance with the processes known to the
person skilled in the art, subjecting them, for
example, to beamhouse operations, such as: soaking,
fleshing, dehairing, liming, splitting, deliming,
bating, pickling and degreasing.

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
pickling treatment to bring the pH of the skin, for
example, to a value below 4, preferably in the range of
1 to 3.

The pickling step can be accomplished in
accordance with the technigques known in the art. For
example, pickling can be carried out placing the skin
in contact with a pickling bath containing an agqueous
solution of sulphuric acid, possibly mixed with formic
acid. When necessary, for example in the case of skins
to be pickled until the pH 1is lower than 2, the
pickling bath can contain salts (e.g. sodium chloride)
to increase the density of the solution and prevent the
skin from swelling. Typically, the pickling bath has a
density in the range from 3 to 15 °Bé.

However, since the skins treated with the method

according to the present invention are substantially
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tanned in a complete manner, the method according to
the present invention preferably does not comprise any
step of pretanning, tanning or retanning with non-
aldehyde tanning agents, in particular tanning agents
containing chromium.

At the end of the second or additional treatment
cycle, the tanned and optionally washed skin may
possibly be subjected to one or more subsequent
finishing steps, such as a step of fatliquoring or
dyeing.

The fatliquoring step can be carried out in
accordance with the prior art. For example, the
fatliquoring step can be carried out by placing the
skins tanned in a bath of water comprising at least one
grease and/or one fatliquor (e.g. sulphated oils) and
possibly one or more surfactants. Preferably,
fatliquoring is carried out at a temperature in the
range from 20°C to 60°C, more preferably in the range
from 30°C to 50°C.

The fatliquoring treatment ©preferably has a
duration in the range from 0.5 to 4 hours.

Preferably, at the end of the fatliquoring
treatment, to fix the fatliquor to the skin, formic
acid is added to the fatliquoring bath until the pH of
the bath is lowered to a wvalue in the range from 3 to
6.

The tanning method according to the present
invention can be carried out using the technigques and
the devices that are known to the person skilled in the

art. For example, the skin to be treated can be placed
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in contact with the aldehyde tanning agent of the
tanning bath in a drum.

The following embodiment examples are provided
merely to illustrate the present invention and should
not be construed in a sense that would limit the scope
of protection defined by the attached claims.

In the following examples, reference will be made
to the accompanying figures, which illustrate:

- Figure 1, a photographic image of the surface of
a first leather obtained with the tanning method
according to the present invention;

- Figure 2, a photographic image of the surface of
a second leather obtained with the tanning method
according to the present invention;

- Figure 3, a photographic image of the surface of
a leather obtained with a conventional chrome tanning
method.

EXAMPLE 1

A first Dutch calf rawhide (pickled) included in a
batch of weight range 11-13 was subjected to a tanning
treatment in accordance with the method of the present
invention.

The first tanning bath had the following
composition (percentages by weight referred to the pelt
welght of the treated skin):

- water,

- 1.5% of glutaraldehyde,

- pH = 3

- 9 °Bé (by addition of sodium chloride).

The skin was treated in the tanning bath (step a)
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for 4 hours at 25°C in a drum. The percentage ratio
between the weight of the water of the tanning bath and
the pelt weight was equal to 400%.

At the end of the treatment, sodium carbonate was
added to the bath until the pH of the bath was adjusted
to a wvalue of approximately 6.5. The skin was
maintained in the bath at the aforesaid pH for 1.5
hours to allow fixing the aldehyde tanning agent (step
b).

At the end of the aforesaid steps a and b (first
treatment cycle), the exhausted first tanning bath was
removed from the drum and replaced with a second
tanning bath having the same composition as the first
tanning bath. The second tanning bath was used in the
same weight ratio with respect to the pelt weight of
the treated skin. The steps a and b described above
were then repeated once (second treatment cycle).

At the end of the second treatment cycle, the
tanned skin had the following characteristics:

- Tc = 90 °cC,

- thickness 1.7 mm,

- area yield of the process equal to approximately
2.2 ft?/kg.

The grain side of the leather had few visible
superficial defects as shown in Figure 1.

EXAMPLE 2

A second Dutch calf raw hide included in the same
batch as the skin of Example 1 was subjected to the
same tanning treatment described in Example 1. For this

second skin, the same results of Tc, skin thickness and
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area yield of the process observed in Example 1 were
obtained. This demonstrates the reproducibility of the
results of the ©process according to the previous
invention.

The grain side of the leather had few visible
superficial defects as shown in Figure 2.

EXAMPLE 3

By way of comparison, the Dutch calf raw hide used
in Example 1 was subjected to a conventional chrome
tanning treatment.

The chrome tanned skin had the following
characteristics:

- Tc = 100 °cC,

- thickness 1.3 mm,

- area yield of the process equal to approximately
1.9 ft?/kg.

The grain side of the 1leather had a higher
quantity of wvisible superficial defects than those of
the leather of Examples 1 and 2, as shown in Figure 3.

The thickness of the leather obtained with the
method according to the present invention (Examples 1
and 2) 1is approximately 30% greater than the thickness
of the leather obtained subjecting the same raw hide to
a traditional chrome tanning process.

Moreover, the area yield of the raw hide treated
with the method according to the present invention is
approximately 15% greater than the area yield of the

chrome tanning method.
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CLATMS
1. A method for tanning an animal skin
comprising the steps of:
(a) putting said animal skin in contact with a
first tanning bath comprising at least one dialdehyde

(1}

of general formula

O=CH- (CH) ,—HC=0 (I),

wherein n 1is 0 or an integer number within the

range 1-8, said tanning bath having a pH within the

range of 1 - 5;
(b) bringing the pH of the tanning bath to a pH

nigher than 5 and lower than 8;

(c) repeating one or more times said steps (a) and
(b) on said skin coming from said step (b) using a
second or further tanning bath;

sald first, second and further tanning bath being
substantially free from surfactants.

2. The method according to claim 1, wherein said
dialdehyde of general formula (1) 1s present in said
first and second tanning bath in an amount within the
range 0.1% - 30% by weight with respect to the pelt
weight ¢f the skin, preferably within the range 0.5% -
15%.

3. The method according to claim 1 or 2, wherein
the pH of the tanning bath in said step (b) is brought
to a value equal to or higher than 5.5 and equal to or

lower than 7.5, preferably to a wvalue equal to or

higher than 6 and equal to or lower than 7.
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4, The method - 17U

L CCOYC

Al
>

to any of the previous

e

®

claims, wherein said dialdehyde of general formuia (I}

is selected from: glyoxal, malonic dialdehyde, succinic

dialdehyde glutardialdehvde, adipinic dialdehyde,

pimelic dialdehyde and mixtures thereof.
5. The method accoerding to the preceding claim,
wherein said diaidehyde of general formula |
lutardialdehvde.

.

5. The method according to any of the previous
claims, wherein said step {a) of treatwment has a

duration within the range of 1 -~ 7 hours, preferably

1.5 - 4 hours.
7. The method according to any of tThe previous

claims, wherein the weight percentage ratio between

is within the range of 20% - 1000%, preferably 5H0% -
600%.
8. The method according to any of the previous

claims, characterized in that it does not comprise any

tanning treatment with tTanning agents different from

=

| 34 - JE T = 3 £y

sard dialdehyde of general formula (I},
o’ " 3 -1 3 ey ey ~ - Ry + - o P eAANT T ¢ ~
9. The method accoerding to any of the previous

hide, sheep skin, goat skin and reptile =kin.

10. The method according to the preceding claim,

whereln said is cow hide, preferably calf

skin or babyv calf skin.





