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Description

DETAILED DESCRIPTION

[0001] This process, which is the subject of a patent
filing, creates a tanning method for leather, which allows
to obtain a metal free product, free of metals, obtaining
the same characteristics in terms of quality as products
containing chromium on the market.
[0002] As is well known in the tanning sector, leather
processing is divided into various steps, first of all tan-
ning, a fundamental and primary process for obtaining a
good product during the subsequent stages of process-
ing; this process, distinguished by type of raw material
and use of the finished product, such as footwear or cloth-
ing, allows to optimize the production process and make
the leather compliant with restrictive regulatory dictates
on these substances (heavy metals), but is based above
all on knowledge of chemicals used and huge water con-
sumption.
[0003] The process prepared allows to improve two
fundamental factors:

1. the consumption of water is reduced by about 30%
compared to a chrome tanning;
2. the mixture used was made with a product easily
available on the market.

[0004] The first point made it possible to have a reduc-
tion in the cost of natural resources (lower consumption)
and to reduce the cost related to the purification of indus-
trial waste water; while, the second, using commercial
products, the cost of the blend used has a lower cost
than products placed on the market with the "metal-free"
specifications.
[0005] In any case, it should be noted that when chem-
ical mixtures or products of the same intended use are
referred to, we always refer to an industrial use for the
tanning sector, marketed by operators in the sector.
[0006] After selecting the type of leather purchased in
pickel, of sheep and goat origin, it is possible to perfect
and implement the start-up and process phases; the
same are selected by type and size, making a selection
for the final requests, differentiating them from the first
(best) to the fourth (worst) choice.
[0007] The tanning operation, which prepares the
product to be considered "metal free", consists of 16
phases, divided by process and chemical composition
used, so that each single step complies with the estab-
lished standards.
[0008] For the descriptive phases that follow, a batch
of sheep and goat pickel skin was considered, consisting
of 1246 hides for an initial weight of about 1500 kg.

Phase 1

Bath preparation

[0009] The hides are loaded into drums, suitable for
use in terms of size and weight, with a composite chem-
ical mixture diluted in water, in order to favor the adsorp-
tion of substances (slow absorption) at a predetermined
temperature.
[0010] The chemical composition is as follows:

- water weighing more than 20% of the initial weight
of the entire lot;

- salt for a weight equal to 5% of the initial weight of
the entire lot;

- sodium acetate trihydrate [CAS 6131-90-4] equal to
2% of the initial weight of the entire lot;

- alcohols, C11-13-branched, ethoxylated [CAS
68439-54-3] equal to 1% of the initial weight of the
whole lot.

[0011] The chemical composition of the C11-13-
branched, ethoxylated [CAS 68439-54-3] alcohols used
has a concentration (≥ 70 - < 90)%.
[0012] The hides are rotated in the drum with the mix-
ture for 2 hours.
[0013] At the end of this rotation phase, the hides have
absorbed the substances present in the mixture, the en-
tire content is discharged from the drum and left to soak
inside containment trolleys for a time that can vary be-
tween 8 and 10 hours.
[0014] Once the initial preparation time has elapsed,
the hides are removed from the bath, an operation typi-
cally called "trestle" and transferred to the operating ma-
chines, where they will be fleshing machine.
[0015] The leather retained about 20% of the mixture
used, with a consequent weight increase of the entire
batch, while maintaining the initial physical characteris-
tics (thickness).
[0016] The fleshing operation allows to remove parts
of the fleshings from the skin and remove part of the
absorbed water, reducing the final weight by about 3%
compared to the initial weight of the batch.
[0017] Following this preliminary step, preparation,
bath and fleshing, the batch of hides is prepared for the
subsequent phases, which will last 25 hours.
[0018] As for the previous phase and for all those to
follow, the hides are loaded into drums, suitable for use
by size and weight, with a composite chemical mixture
diluted in water, in order to favor the adsorption of sub-
stances (slow absorption) at a preset temperature.

Phase 2

[0019] The chemical composition is as follows:

- water for a weight equal to 100% of the lot weight;
- sodium formate [CAS 141-53-7] for a weight equal
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to 2% of the lot weight;
- composite enzyme of alcohols, C9-11-iso-, C10-rich,

ethoxylated [CAS 78330-20-8] and subtilisin [CAS
232-752-2] for a weight equal to 0.04% of the lot
weight (this product can undergo a percentage var-
iation according to specific needs);

- auxiliaries free of classified substances for a weight
equal to 2% of the lot weight;

- sodium bicarbonate for a weight equal to 1.10% of
the lot weight;

- mixture of solvents for a weight equal to 3% of the
lot weight (this product can undergo a percentage
variation according to specific needs).

[0020] The chemical composition of sodium formate
[CAS 141-53-7] used has a concentration (≥ 98.8 - <
99.7)%.
[0021] The chemical composition of alcohols, C9-11-
iso-, C10-rich, ethoxylated [CAS 78330-20-8] and sub-
tilisin [CAS 232-752-2] used have the following concen-
trations: ≤ 10% for the former, ≤ 0.3% for the second.
[0022] The chemical composition of sodium bicarbo-
nate is composed of two substances classified and hav-
ing the following concentrations: sodium carbonate [CAS
497-19-8] concentration (≥ 1 - < 3)%, sodium hydrogen
carbonate [CAS 144-55-8] concentration (≥ 95 - < 99)%.
[0023] The chemical composition of the solvent mix-
ture consists of two substances classified and having the
following concentrations: hydrocarbons, C9-C11, n-al-
kanes, isoalkanes, cyclics, < 2% aromatics [CE
918-481-9] concentration 90%, dichloropropane [CAS
78-87-5] concentration (≥ 9 - < 10.5)%.
[0024] The skins are rotated with the mixture for a time
of 1.5 hours, with preset speed and controlled tempera-
ture settings.
[0025] After the set time has elapsed, the bathroom is
drained, leaving the leather inside the drum.

Phase 3

[0026] The chemical composition is as follows:

- water for a weight equal to 50% of the lot weight;
- alcohols, C11-13-branched, ethoxylated [CAS

68439-54-3] equal to 1% of the lot weight;
- auxiliaries free of classified substances for a weight

equal to 1% of the lot weight;
- carboxylic acids, di-, C4-6 [CAS 68603-87-2] equal

to 1% of the lot weight.

[0027] The chemical composition of the C11-13-
branched, ethoxylated [CAS 68439-54-3] alcohols used
has a concentration (≥ 70 - < 90)%.
[0028] The chemical composition of carboxylic acids,
di-, C4-6 [CAS 68603-87-2] used has a concentration (≥
60 - < 90)%.
[0029] The hides are rotated with the mixture for a time
of 1 hour, with preset speed and controlled temperature

settings.
[0030] After the set time has elapsed, the bathroom is
drained, leaving the leather inside the drum.

Phase 4

Wash

[0031] At the end of the first stages of preparation, the
hides contained in the drum are washed, using a mixture
of water and salt.
[0032] The quantity of water used is equal to 100% of
the weight of the lot, while for the salt a percentage equal
to 1% of the weight of the lot is used.
[0033] The washing is carried out in 3 sequences, for
a duration of 45 minutes each, the hides are immersed
in water and the predetermined amount of salt is added.
The rotation takes place for the preset time and then the
toilet drains, this operation is repeated 3 times.
[0034] After the predetermined time and after having
carried out the third and last wash, it is possible to move
on to the following phases, keeping the hides inside the
drum.

Phase 5

[0035] The chemical composition is as follows:

- water for a weight equal to 100% of the lot weight;
- salt for a weight equal to 8% of the lot weight;
- formic acid [CAS 64-18-6] for a weight equal to 1%

of the lot weight.

[0036] The chemical composition of formic acid [CAS
64-18-6] used has a concentration of < 85%.
[0037] The mixture with the hides is kept in the deum
for a time of 4 hours, according to the preset speed and
controlled temperature settings.

Phase 6

[0038] After the time of the previous phase, during the
rotation of the drum bath, the following chemical compo-
sition is added:

- 2,2’,2"-(hexahydro-1,3,5-triazine-1,3,5-triyl) trietha-
nol [CAS 4719-04-4] for a weight equal to 3% of the
lot weight.

[0039] The chemical composition of 2,2’,2"-(hexahy-
dro-1,3,5-triazine-1,3,5-triyl) triethanol [CAS 4719-04-4]
used has a concentration (≥ 25 - < 50)%.
[0040] The mixture with the hides is kept in the drum
for a time of 1.5 hours, according to the preset speed and
controlled temperature settings.
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Phase 7

[0041] After the time of the previous phase, during the
rotation of the drum bath, the same chemical composition
of Phase 6 is added.
[0042] The mixture with the hides is kept in the drum
for a time of 1.5 hours, according to the preset speed and
controlled temperature settings.

Phase 8

[0043] After the time of the previous phase, during the
rotation of the drum bath, the following chemical compo-
sition is added:

- auxiliary for a weight equal to 1.5% of the lot weight.

[0044] The chemical composition of the auxiliary mix-
ture is composed of two substances classified and having
the following concentrations: phenol [CAS 108-95-2]
concentration (≥ 0.1 - < 0.25)%, formaldehyde [CAS
50-00-0] concentration (≥ 0 - < 0.01)%.
[0045] The mixture with the hides is kept in the drum
for a time of 30 minutes, according to the preset speed
and controlled temperature settings.

Phase 9

[0046] After the time of the previous phase, during the
rotation of the drum bath, the following chemical compo-
sition is added:

- polymer free of classified substances for a weight
equal to 20% of the lot weight.

[0047] The mixture with the hides is kept in the drum
for a time of 30 minutes, according to the preset speed
and controlled temperature settings.

Phase 10

[0048] After the time of the previous phase, during the
rotation of the drum bath, the following chemical compo-
sition is added:

- fattening for a weight equal to 3% of the lot weight.

[0049] The chemical composition of the fattening con-
sists of 4 classified substances: alkenes, C11-14, hydro-
formylation products, distn. residues, reaction products
with maleic anhydride and sodium bisulfite, sodium salts
[CE 938-654-2] (≥ 10.5 - < 12)%, 2-butoxyethanol [CAS
111-76-2] (≥ 2.5 - < 3)%, chloride of 2-(8-heptadecenes)-
4,5-didro-1,3-bis(2-hydroxyethyl)-1H-imidazolium [CAS
67846-04-2] (≥ 2 - < 2,5)%, 2-(2-butoxyethoxy)ethanol
[CAS 112-34-5] (≥ 1 - < 1.5)%.
[0050] The mixture with the hides is kept in the drum
for a time of 30 minutes, according to the preset speed

and controlled temperature settings.

Phase 11

[0051] After the time of the previous phase, during the
rotation of the drum bath, the addition of the same chem-
ical composition of Phase 9 takes place.
[0052] The mixture with the hides is kept in the drum
for a time of 30 minutes, according to the preset speed
and controlled temperature settings.

Phase 12

[0053] After the time of the previous phase, during the
rotation of the drum bath, the following chemical compo-
sition is added:

- auxiliary for a weight equal to 2% of the lot weight.

[0054] The chemical composition of the auxiliary mix-
ture is composed of two substances classified and having
the following concentrations: phenol [CAS 108-95-2] (≥
0.5 - < 1)%, formaldehyde [CAS 50-00-0] (≥ 0 - < 0.01)%.
[0055] The mixture with the hides is kept in the drum
for a period of 5 hours, according to the preset speed
and controlled temperature settings.

Phase 13

[0056] At the end of the previous phase, the hides in
drum with the bath of the composite mixtures added in
the various phases, are left in rotation for a time of 8
hours, so that the absorption of the substances pene-
trates further into the hides and guarantees the final re-
sult.
[0057] The rest of the hides in the bath takes place at
room temperature, allowing the bath to cool to the exter-
nal climatic conditions; this procedure does not alter what
has been prepared in the phases described up to now.

Phase 14

[0058] After the previous phase, the drum resumes ro-
tation according to the preset parameters, activating the
bath temperature control again.
[0059] A chemical composition is added as follows:

- water for a weight equal to 50% of the lot weight;
- formic acid [CAS 64-18-6] for a weight equal to 0.5%

of the lot weight.

[0060] The chemical composition of formic acid [CAS
64-18-6] used has a concentration of < 85%.
[0061] The mixture with the hides is kept in the drum
for a time of 25 minutes, according to the preset speed
and controlled temperature settings.
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Phase 15

[0062] After the time of the previous phase, during the
rotation of the drum bath, the following chemical compo-
sition is added:

- oxalic acid [CAS 6153-56-6] for a weight equal to 1%
of the lot weight.

[0063] The mixture with the hides is kept in the drum
for 1 hour, according to the preset speed and controlled
temperature settings.

Phase 16

[0064] Bath unloading and drum unloading.
[0065] In this phase, the last of the tanning sequence,
the bath and the hides are unloaded into special trolleys,
to then be placed on a "trestle".
[0066] The hides will be transferred to the mechanical
pressing operations, carried out with felt holding and dry-
ing machines, with an unheated ironing roller, which al-
lows the leather to be stretched and at the same time
wrung out the load of water and chemical mixtures con-
tained in the same.
[0067] After this operation, it is possible to move on to
the drying phase at a controlled temperature, before mov-
ing on to the following phases.

Claims

1. Tanning process characterized by the fact that
standard products and substances easily available
on the market are used, consisting of: 2,2’,2"-(hex-
ahydro-1,3,5-triazine-1,3,5-triyl)triethanol [CAS
4719-04-4], 2-butoxyethanol [CAS 111-76-2], 2-(2-
butoxyethoxy)ethanol [CAS 112-34-5], carboxylic
acids, di-, C4-6 [CAS 68603 -87-2], formic acid [CAS
64-18-6], alcohols, C9-11-iso-, C10-rich, ethoxylat-
ed [CAS 78330-20-8], alcohols, C11-13-branched,
ethoxylated [CAS 68439-54-3], alkenes, C11-14, hy-
droformylation products, distn. residues, reaction
products with maleic anhydride and sodium bisulfite,
sodium salts [CE 938-654-2], sodium bicarbonate,
sodium carbonate [CAS 497-19-8], 2-(8-hepta-
decene)-4chloride,5-didro-1,3-bis(2-hydroxyethyl)-
1H-imidazolium [CAS 67846-04-2], dichloropropane
[CAS 78-87-5], alcohols composite enzyme, C9-11-
iso-, C10 -rich, ethoxylated [CAS 78330-20-8], phe-
nol [CAS 108-95-2], formaldehyde [CAS 50-00-0],
sodium acetate trihydrate [CAS 6131-90-4], sodium
formate [CAS 141 -53-7], subtilisin [CAS 232-752-2],
hydrocarbons, C9-C11, n-alkanes, isoalkanes, cy-
clics, <2% aromatics [EC 918-481-9], sodium hydro-
gen carbonate [CAS 144- 55-8].

2. Tanning process characterized by the fact that

whatever the origin of the pickel hides is, it can be
applied to any origin of the product, obtaining a leath-
er ready to be defined as metal-free.

3. Tanning process consisting of standard chemical
substances and easily replicable process for the cor-
responding weight of the hides to be processed.

4. Tanning process characterized by the fact that wa-
ter consumption is reduced by 30% compared to
chrome tanning.

5. Production process characterized by the fact that
it improves the production process, containing costs
and reducing the polluting load generated by the pro-
duction process.

6. Production process characterized by the fact that
it reduces production times by about 16% compared
to standardized production processes on the chrome
tanning cycle, with a consequent reduction in the
company’s energy expenditure and consumption.
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