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Description

The present invention relates to a process for producing artificial leather, which looks and feels exactly
the same as real tanned leather, using as raw material one of the many synthetic sheet materials known
and marketed under various trade names and commonly referred to as “imitation leather”. In particular,
the present invention relates to a chemical process particularly suitable for synthetic sheet material
comprising a porous polyurethane resin matrix, the latter embedded with polyester or polyethylene
strengthening fibers, and a compact, pressed polyurethane resin cover film patierned to imitate real
leather. Various synthetic sheet materials are known for instance from DE—A-—2010332 and from
GB—A—1192598, made from polymer resins and designed to imitate and replace various types of real
leather for a wide range of applications, e.g. for upholstery, shoes, clothing and similar. The said synthetic
sheet materials are usually made using two layers of polyurethane resin placed one on top of the other, the
bottom one of which is foamed so as to produce a porous matrix {open- or closed-cell, depending on the
type of manufacturing process employed) designed to afford consistency and thickness to the said sheet
material, whereas the top layer is compact, usually coated on and pressed with a pattern imitating real
leather. Of known materials, the best, and the one most closely resembling real leather in terms of
consistency and appearance, is a material of the aforementioned type, i.e. formed of polyurethane resin
layers and comprising a porous, open-cell matrix embedded with polyester or polyethylene fibres allowed
to move essentially freely along their axes inside the said matrix. A section of such a material is shown in
the microphoto in Fig. 1, the said material being made and marketed by the Japanese firm “Kuraray Co.
Ltd.”, 1-12-39 Umeda, Kita-ku, Oshaka 530 (Japan).

A major drawback of known materials of the aforementioned type is that they are highly inflammable
and therefore require the addition of fireproofing substances. In addition to being impaired drastically in
appearance, to such an extent as to be rendered unusable for a wide range of applications, the look, feel
and consistency of the said materials is highly unsatisfactory and still far from competing with the
appearance and consistency of real leather. The aim of the present invention is to provide a chemical
process for treating porous synthetic sheet materials in such a manner as to render the appearance and
consistency of the same identical to those of real leather, and also for enabiing fireproofing of the same.

With this aim in view, the present invention relates to a process for producing artificial leather similar
to real leather by chemically processing porous, synthetic sheet material, particularly of the type
comprising a porous polyurethane matrix, the latter being embedded with fibres, and a pressed
polyurethane resin cover film patterned to imitate real leather, characterised by the fact that the said procss
comprises stages whereby: ’

the said synthetic sheet material is treated with a solution of water and bi- and/or trivalent metal saits in
such a manner as to cause the said salt solution to permeate essentially the entire section of the said sheet
material and said metal salts to be retained at least in part inside said sheet material;

the said sheet material is then subjected to a greasing process consisting in treating the said material
with an emuision of mineral oil and/or fatty acid esters.

In short, the present Applicant has discovered that, by subjecting porous, synthetic sheet material,
imitating real leather, to a process closely resembling tanning, i.e. the process used for preventing real
leather from rotting, the appearance and consistency of the said synthetic material were transformed to
such an extent as to closely resemble real leather after tanning. The surprising part about this discovery is
that tanning is known to have essentially no effect on the appearance and consistency of real leather, the
purpose of the process being simply to attack and chemically transform the fibres of which the leather is
formed, in such a manner as to prevent the latter from rotting, but without altering the structure on which
the well-known properties of real leather depend. The synthetic sheet materials known as “imitation
leather”, on the other hand, consist of synthetic fibres which, in addition to being non-perishable in
themselves, present polymer chains having essentially saturated links and which are therefore unaffected
by commoniy-used tanning chemicals. Clearly, therefore, applying the said processes to the said synthetic
sheet materials would be considered, not only pointless, but indeed absurd by an average tanner or
organic chemist. Experiments conducted by the present Applicant, however, have shown that, by treating
porous synthetic sheet material (i.e. having micropores visible only-under an electronic microscope) firstly
using ‘‘pseudo-tanning” salt solutions, i.e. of the type normally employed in known tanning processes or
having similar chemical-physical properties, and then subjecting the material so processed to a subsequent
greasing process, also of the type to which real leather is subjected and consisting in treating the material
with oil emulsions, the said materials absorb and retain internally, in essentially stable manner, at least part
of the tanning sait contained in the said salt solutions, in such a manner as to be changed drasticaily in
appearance and consistency after processing; to be more precise, in such a manner as to acquire added
consistency and the appearance and feel typical of real tanned leather. It has also been shown that,
following such processing, the said materials are less inflammable and may be subjected to any known
type of specific dying process for the polymers of which the said sheet material so processed is formed,
thus enabling, if conducted correctly, the production of a finished product extremely similar to real leather
and of good appearance. The present Applicant has also surprisingly discovered that the flexibility of the
said materials may be improved to such an extent as to be essentially equal to or only slightly inferior to
that of real leather by treating the said materials, not only with the said pseudo-tanning salt solution and
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the said greasing oil, but also with a solution of water and at least one di- or polyaldehyde. Finally, the
present Applicant has also surprisingly discovered that, for obtaining the best results, the pseudo-tanning
salt solution process must be conducted differently from the real leather tanning process, that is, by
appropriately adjusting the pH level of the salt solution by adding a strong base, such as NaOH (sodium
hydroxide) in place of the weak bases, such as sodium bicarbonate, usually employed in chromium tanning
processes; the processing salts used being preferably trivalent metal sulphates and/or chlorides and/or
bi-trivalent metal sulphates (i.e. metals, such as iron, capable of assuming various grades of oxidation).

According to the present invention, the porous, synthetic sheet material, usually in strips of about 10 m
in length, is collected and tied firmly into bales of such a size as to enable it to be loaded inside a rotary
drum, e.g. of the type normaily employed for tanning real leather. The bales of synthetic sheet material so
formed are than placed inside the said drums which are than started up and the material chemically
processed by feeding the various chemical solutions into the drum as it is turned. In more detail, according
to the present invention, the porous synthetic sheet material is first subjected to a "'soaking’’ process
essentially consisting in treating the material for ten minutes to an hour at 50—60°C in a solution of water
and surface-active substances. Upon completion of the said “soaking’’ stage, which provides for soaking
the material thoroughly and filling practically all the pores in the same with liquid, the rotary drum is filled
with the first processing solution consisting in the said bi- and/or trivalent metal salt solution. The synthetic
sheet material is treated in the said salt solution for about ten minutes to an hour, until the said solution
permeates essentially the entire section of the material, after which, it is treated with a pseudo-tanning
caustic soda solution for bringing the pH level up to about 7. At this point, the solution is brought up to a
temperature of about 60°C and the pH level raised further, though never over 7.5, by precipitating part of
the salt contained in the solution in the form of hydroxides, which precipitate in the solution essentially in
the form of a gel. As prolonged treatment of the sheet material in the said pseudo-tanning salt solution
causes part of the pores on the said material to be fully saturated, during the precipitation stage, part of the
hydroxides precipitate in gel form straight into the said pores which are thus filled with gel to produce a
fairly noticeable increase in the weight and consistency of the sheet material so processed. Furthermore, as
hydroxides are known to be fairly good fireproofing substances, the synthetic sheet material so processed
is considerably less inflammable than in its original form. Upon completion of the precipitation stage, the
sheet material is washed to remove any surface traces of hydroxide, after which, the material is treated for
ten minutes to an hour, still inside the said rotary drum, with a solution of water and 5—10% by weight of a
di- or polyaldehyde. Dialdehyde processing of the material has been found to afford flexibility, as well as
maintaining the superior properties acquired by the material in normal use. Finally, the material so
processed is put through a number of further processes, the most important of which—greasing—has been
found to be essential for obtaining the required results, i.e. for transforming the original synthetic material
into one identical to real leather. The said greasing process, conducted inside rotary drums, is identical to
the real leather greasing process, except that use may be made indifferently of mineral oils or, preferably,
higher fatty acid ester emulsion, preferably charged with sulphur, at a temperature of about 60°C for a few
minutes to an hour. When treating composite material, i.e. having synthetic fibres embedded in the porous
synthetic matrix, the said greasing process is particularly effective in that the esters and oils, which would
not normally be retained by compact synthetic resins, are retained by the synthetic fibres and pores in the
processed material in such a manner as to give the latter the characteristic appearance of real leather.
Furthermore, the said oils and esters also improve fibre flow inside the porous matrix in such a manner as
to give the processed material the characteristic consistency and feel of real leather. Further processes the
material may be subjected to according to the process covered by the present invention include dyeing,

.which is conducted in known manner, i.e. after washing the material in cold water; and fireproofing which,

according to the »present invention, is performed as described in the co-pending European Patent
Application No. 85106682.9 of the same Applicant, filed on May 30, 1985, by treating the material, in a
rotary drum for a few minutes to an hour, in a fireproofing solution containing, in place of the normal
fireproofing substances employed (with little success) in known fireproofing processes, retarding
substances of the type employed for extinguishing forest fires, the said substances being marketed under
various trade names and also containing ammonium salts. Though the said retarding substances are
absorbed by the said sheet material in such a manner as to render the latter essentially non-inflammable,
the resulting material is made so stiff as to be totally unusable. Such stiffening, however, is overcome
according to the present invention by combining the fireproofing/retarding solution treatment with a finish
process whereby the sheet material is treated, again in a rotary drum, in a solution containing ordinary
commercial softening substances, e.g. based on lauric acid salts. In more detail, according to the present
invention, the said synthetic sheet material is treated in a fireproofing solution of Piroflam (registered trade
mark) and then in a softening solution of Trianol SP (registered trade mark) to which is added, according to
the present invention, a small percentage of Piroflam to prevent the ammonium and retarding salts
absorbed by the material in the previous fireproofing process from being dissolved. Finally, the material is
dried in hot air, after which, the bales are undone and the sheet material rolled up and sent off for finishing
in exactly the same way as for real leather. As the said finishing process is conducted in known manner and
does not come within the scope of the present invention, no mention will be made of it herein. The present
Applicant has discovered that the process according to the present invention enables the production of
really good-quality artificial leather, practically identical to real leather, only when applied to a particular
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group of synthetic sheet materials or “imitation leather”” comprising a porous polyurethane resin matrix,
the latter embedded with polyester or polyethylene fibres, and a compact, pressed polyurethane resin
cover film. In this case, according to the present invention, the dyeing stage, after greasing the material
with esters charged with sulphur, is performed by treating the sheet material inside a rotary drum for at
least two hours in a mixture of complex metal colouring substances specially devised for polyester fibres
and polyurethane polymers, the said process being conducted in such a manner that the colouring
substances adhere successively to the said sheet material. The process is conducted for about at least an
hour at approximately 40°C, after which, the temperature is raised to about 60°C for the remainder of the
dyeing stage. The material is then dried by means of forced hot-air ventilation at about 70°C inside the
drum, preferably turning at a speed of 4—6 rpm. The sheet material employed is preferably 0.3 to 2 mm
thick, depending on what it is to be used for, and, after processing according to the present invention, looks
essentially as shown in the microphoto in Fig. 2. The two microphotos in Figs. 1 and 2 clearly show the
difference in structure and appearance, even at microscope level, between the said material before (Fig. 1)
and after (Fig. 2) processing according to the present invention. The latter therefore clearly provides for
transforming relatively poor-quality “imitation leather” into very good-quality artificial leather with which
to manufacture upholstery, shoes, clothing and similar of essentially the same appearance and quality as
those made using real leather.
The present invention will now be described by way of a number of non-limiting examples.

Example |

Twelve 10 m long strips of porous, synthetic sheet material, as shown in the microphoto in Fig. 1, were
folded and tied up into twelve 250%120% 120 cm bales and loaded inside a rotary drum of about 5.6 cu.m in
volume. The material employed was composed of a layer of porous polyurethane resin covered with a
layer of compact polyurethane resin pressed to imitate calf leather; the porous polyurethane layer
containing a high number of polyester fibres oriented in various directions and housed in sliding manner
inside the polyurethane matrix. The material was 1.2 mm thick and is produced and marketed by Kuraray
Co. Lid. 1-12-39, Umeda, Kita-ku, Oshaka 530 (Japan). After loading the said material inside the drum, the
latter was filled with 650 litres of water containing surface-active substances and the solution brought up to
60°C. After running the drum at a speed of 15 rpm for 20 minutes, the water and surface-active substance
solution was drained off and the drum filled with 650 litres of solution containing 30% by weight of ferric
sulphate, which was brought up to a pH level of 3.2 and a temperature of 60°C. After running the drum for
about 40 minutes, the pH level was raised to 7.1, by adding NaOH 10 N, and the temperature to 60°C, in
such a manner as to precipitate Fe(OH); with abundant flocculation. Finally, after rinsing thoroughly in
water and draining off the used-up solution, the drum, still turning, was filled with 650 litres of a solution of
water and 6% by weight of aspartic aldehyde. After running the drum for 42 minutes, the said solution was
drained off and the sheet material treated, with the drum still turning, for 45 minutes at 60°C in 650 litres of
solution containing 30% by weight of sulphur-charged fatty acid esters having roughly 17 to 22 carbon
atoms. Following such processing, the sheet material was dyed, still inside the turning drum, by treating it
with a solution of water and 3% of Basacril (registered trade mark) for 55 minutes at 40°C, then for an hour
at 60°c, after which, it was rinsed thoroughly. Finally, the material was treated, still inside the turning drum,
with 252.5 litres of a solution of water and 60% by weight of Piroflam (registered trade mark) for 30
minutes, then with 56.25 litres of a solution of water and 30% by weight of Piroflam and 20% by weight of
Trianol SP (registered trade mark) for 15 minutes. The material was then dried wth hot air at 60°C inside the
drum turning at a speed of 6 rpm.

Example [i

Twelve 10 mm strips of synthetic material as in Example | were treated in exactly the same way as in
Example |, but using chromium sulphate in place of ferric sulphate. The resulting material presented an
excellent consistency and feel and a satisfactory outward appearance as in Example .

Example 1l

The materials used in Examples | and Il were treated in the same way as in Example |, but using a salt
solution of ferrous instead of ferric sulphate. The resulting material after processing was identical to that of
Example 1.

Example IV

The material used in Example | was treated in exactly the same way as in Example |, but using glutaric
instead of aspartic aldehyde. The resulting material presented a high degree of flexibility as well as a fairly
good appearance.

Example V

After processing, the sheet material used in Example | was formed into twenty 20X20 cm test pieces
and comparison-tested, together with corresponding test pieces of tanned calf leather of the same size, as
to tensile, abrasion and bending resistance. The results are shown in Table I.
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TABLE |
Polyurethane-matrix
Real calf resin+polyester fibres
leather after processing
Tensile resistance G E
Abrasion resistance G G
Bending resistance G G

{E=Excellent; G=Good; P=Poor).

Example VI

The sheet material used in Example | was formed, before and after processing, into 20x20 cm test
pieces which were then combustion-tested as per standard Federation standards No. 302 (horizontal test
piece). Four test pieces of processed material dyed different colours were comparison-tested with four
pieces of unprocessed raw material. The results expressed in terms of combustion rate (mm/min)} are
shown in Table Il.

TABLE 1

Unprocessed Processed
Test piece material material
Yellow 181.5 mm/min zero
Brown 181  mm/min zero
Black 180 mm/min zero
Khaki 182 mm/min zero

Exampie VIl

The process described in Example | was applied to a starting sheet material consisting of a 0.8 mm
thick, two-ply sheet of polyurethane foam covered with a compact polyurethane film, of the type normally
used for upholstering vehicle sunshields. The resulting product, as described in Examples V and VI, gave
the same results as those shown in Tables | and If, though of inferior quality as compared with the finished
product in Example L

Claims

1. Process for producing artificial leather similar to real leather by chemically processing porous,
synthetic sheet material, particularly of the type comprising a porous polyurethane matrix, the latter being
embedded with fibres, and a pressed polyurethane resin cover film patterned to imitate real leather,
characterised by the fact that the said process comprises stages whereby:

the said synthetic sheet material is treated with a solution of water and bi- and/or trivalent metal salts in
such a manner as to cause the said salt solution to permeate essentially the entire section of the said sheet
material and said metal salts to be retained at least in part inside said sheet material;

the said sheet material is then subjected to a greasing process consisting in treating the said material
with an emulsion of mineral oil and/or fatty acid esters.

2. Process according to Claim 1, characterised by the fact that, straight after being treated in the said
salt solution, the said sheet material is treated in a solution of water and a di- or polyaldehyde.

3. Process according to Claim 1 or 2, characterised by the fact that, upon completion of the said salt
solution treatment, the said salt solution is brought to such a chemical-physical condition as to precipitate,
directly inside the pores of the said sheet material, the corresponding hydroxide of the said bi- and/or
trivalent metal salt in the form of a gel.

4. Process according to Claim 3, characterised by the fact that the said salt solution is caused to
precipitate by raising its pH value by adding a strong base.

5. Process according to one of the foregoing Claims, characterised by the fact that the said metal salt is
a sulphate.

6. Process according to one of the foregoing Claims, characterised by the fact that a synthetic sheet
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material about 0.3 to 2 mm in thickness is employed, the said material being collected and tied into bales
which are placed inside a rotary drum of the type employed for tanning real leather.

7. Process according to Claim 1, characterised by the fact that said synthetic sheet material is treated in
a trivalent metal sulphate salt solution, at first maintaining the pH value of the said solution substantially at
3.2 and then charging the tanning solution with NaOH so as to raise the pH value to a value from 7 up to 7.5
and so precipitate the corresponding hydroxide; said material being further treated in a 5—10% dialdehyde
solution and, after the dialdehyde treatment, being greased in a solution containing 30% by weight of
sulphur-charged oil.

8. Process according to Claim 7, characterised by the fact that, the said synthetic sheet material is first
placed inside a rotary tanning type drum, after which, it is treated in water containing surface-active
substances, after which it is treated with said trivalent metal sulphate solution, after which it is washed and
treated in said dialdehyde solution, after which it is greased, dyed using colouring agents specific for said
synthetic sheet material, washed, treated in a fireproofing solution and, finaily, treated in a softening
solution charged with the said fireproofing solution.

9. Process according to Claim 8, characterised by the fact that the said synthetic sheet material consists
of a composite material comprising polyester and/or polyethylene fibres embedded in a porous
polyurethane foam matrix, and is dyed in a rotary drum using a 3% solution of a mixture of at least one
complex metal colouring agent, specifically for polyester fibres, and at least one complex metal colouring
agent specificaily for polyurethane resins, the said colouring solution being initially maintained at a
temperature of about 40°C and then raised to about 60°C after about at least one hour's treatment.

10. Process according to one of the foregoing Claims, characterised by the fact that the said synthetic
sheet material is finally dried in hot air and roiled up.

11. Artificial leather for manufacturing upholstery, shoes, clothing and similar, characterised by the fact
that it is produced using the process according to one of Claims 1 to 10.

Patentanspriiche

1. Verfahren zur Herstellung von echtem Leder &hnlichem Kunstleder durch chemisches Behandein
von pordsem synthetischen Folienmaterial, insbesondere der Art, die eine pordse Polyurethanmatrix, in
die Fasern eingebettet sind, und eine geprefte Polyurethanharzdeckfolie, die zum Nachahmen von echtem
Leder mit einem Muster versehen ist, umfaf3t, dadurch gekennzeichnet, da® das Verfahren Schritte umfaRt,
in denen das synthetische Folienmaterial mit einer Lésung von zwei- und/oder dreiwertigen Metallsalzen in
Wasser derart behandelt wird, damit die genannte Salzlésung im wesentlichen den gesamten Querschnitt
des Folienmaterials durchdringt und die Metallsaize zumindest teilweise innerhalb des Folienmaterials
zurlickgehalten werden, worauf das Folienmaterial einem Fettungsproze unterworfen wird, der im
Behandeln des genannten Materials mit einer Emulsion von Mineraldl und/oder Fettsdureestern besteht.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daf3 unmittelbar nach der Behandlung in der
Salzlésung das Folienmaterial in einer Losung eines Di- oder Polyaldehyds in Wasser behandelt wird.

3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, dal3 nach Beendigung der Behandlung
mit der Salzlosung diese Salzldsung in einen solchen chemisch-physikalischen Zustand gebracht wird, daf3
sie direkt innerhalb der Poren des Folienmaterials das entsprechende Hydroxid des zwei- und/oder
driewertigen Metallsalzes in Form eines Gels ausfilit.

4, Verfahren nach Anspruch 3, dadurch gekennzeichnet, da? das Ausféllen der Salzlésung bewirkt
wird, indem ihr pH-Wert durch Zusetzen einer starken Base erhdht wird.

5. Verfahren nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, da3 das Metallsalz
ein Suifat ist.

6. Verfahren nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, daf’3 ein
synthetisches Folienmaterial mit einer Dicke von etwa 0,3 bis 2 mm verwendet wird, welches Material
gesammelt und zu Ballen zusammengefiigt wird, die in das Innere einer rotierenden Trommel der Art, die
zum Gerben von echtem Leder verwendet wird, eingebracht werden.

7. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daf} das synthetische Folienmateriai in einer
dreiwertigen Metallsulfatsalzlosung behandelt wird, wobei zuerst der pH-Wert dieser Lésung im
wesentlichen bei 3,2 gehaiten wird und dann die Gerbidsung mit NaOH versetzt wird, um den pH-Wert auf
einen Wert von 7 bis 7,5 zu erhéhen und so das entsprechende Hydroxid auszufillen, welches Material
weiter in einer 5 bis 10 %igen Dialdehydiésung behandelt und nach der Dialdehydbehandlung in einer
Ollésung mit einem Gehalt von 30 Gew.% Schwefel gefetiet wird.

8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, dafd das synthetische Folienmaterial zuerst in
eine rotierende Trommel vom Gerbfaf3typ eingebracht wird, worauf es in oberfldchenaktive Substanzen
enthaltendem Wasser behandelt wird, worauf es mit der genannten dreiwertigen Metallsulfatlésung
behandelt und dann gewaschen und in der genannten Dialdehydiésung behandelt wird und anschiieRend
gefettet, unter Verwendung von flir das synthetische Folienmaterial spezifischen Farbstoffen geférbt,
gewaschen, in einer feuerfestmachenden L&sung behandelt und schliefllich in einer mit der
feuerfestmachenden Ldsung versetzten Weichmacherlésung behandelt wird.

9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, da3 das synthetische Folienmaterial aus
einem Verbundmaterial umfassend Polyester- und/oder Polyithylenfasern, die in eine porose
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Polyurethanschaummatrix eingebettet sind, besteht und in einer rotierenden Trommel unter Verwendung
giner 3 %igen Losung einer Mischung mindestens eines komplexen Metallfarbstoffes, der fur
Polyesterfasern spezifisch ist, und mindestens eines komplexen Metallfarbstoffes, der fiir
Polyurethanharze spezifisch ist, gefarbt wird, wobei diese Farbeldsung zuerst bei einer Temperatur von
etwa 40°C gehalten wird, die dann nach Behandlung wahrend mindestens etwa einer Stunde auf etwa 60°C
erhoht wird.

10. Verfahren nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, dal3 das
synthetische Folienmaterial schlieRlich in HeiBluft getrocknet und aufgerollt wird.

11. Kiinstliches Leder zur Herstellung von Polstermaterial, Schuhen, Bekleidung und dgl., dadurch
gekennzeichnet, daR es unter Anwendung des Verfahrens nach einem der Anspriche 1 bis 10 hergestellt
ist.

Revendications

1. Procédé pour produire un cuir artificiel semblable & un cuir véritable en traitant chimiquement un
produit en feuille synthétique poreux, notamment du type comportant une matrice de polyuréthane
poreuse, dans laquelle sont noyées des fibres, et un film de revétement en résine de polyuréthane pressé et
grainé pour imiter le cuir véritable, caractérisé par le fait que ce procédé comporte les stades suivants:

le produit en feuille synthétique est traité avec une solution d'eau et de sels de métaux bi- et/ou
trivalents, de maniére que la solution saline imprégne essentiellement toute la section du produit en feuille
et que les sels métalliques soient retenus au moins en partie & I'intérieur du produit en feuille;

le produit en feuille est ensuite soumis & une opération de graissage consistant a le traiter avec une
émulsion d’huile minérale et/ou d'esters d’acides gras.

2. Procédé selon la revendication 1, caractérisé en ce que, immédiatement aprés avoir été traité dans
cette solution de sels, le produit en feuille est traité dans une solution d'eau et d’un dialdéhyde ou d'un
polyaldéhyde.

3. Procédé selon la revendication 1 ou la revendication 2, caractérisé en ce que, lorsque le traitement
par la solution saline est terminé, cette solution saline est amenée dans un état chimico-physique tel qu’elle
précipite, directement a I'intérieur des pores du produit en feuille, I'nydroxyde correspondant du sel de
métal bi- et/ou trivalent sous la forme d'un gel.

4. Procédé selon la revendication 3, caractérisé en ce que cette solution saline est amenée a précipiter
par I'élévation de son pH par addition d’'une base forte.

5. Procédé selon I'une des revendications précédentes, caractérisé en ce que ce sel métallique est un
sulfate. )

6. Procédé selon I'une des revendications précédentes, caractérisé en ce qu’on emploie un produit en
feuille synthétique d’environ 0,3 & 2 mm d'épaisseur, ce produit étant rassemblé et lié en balles qui sont
placées 3 I'intérieur d'un tambour rotatif du type employé pour tanner les cuirs véritables.

7. Procédé selon la revendication 1, caractérisé en ce que le produit en feuille synthétique est traité
dans une solution saline de sulfate d’'un métal trivalent, tout d’abord en maintenant le pH de cette solution
pratiquement a 3,2 et ensuite, en chargeant la solution de tannage avec NaOH pour élever le pH & une
valeur de 7 & 7,5 et précipiter ainsi I'hydroxyde correspondant, le produit étant ensuite traité dans une
solution & 5 & 10% de dialdéhyde et, aprés le traitement au dialdéhyde, étant graissé dans une solution
contenant 30% en poids d'une huile chargée de soufre.

8. Procédé selon la revendication 7, caractérisé en ce que le produit en feuille synthétique est tout
d'abord placé a l'intérieur d’un tambour tournant du type tambour de tannage, aprés quoi il est traité dans
de I'eau contenant des substances tensio-actives, aprés quoi il est traité par la solution de suifate de métal
trivalent, aprés quoi il est lavé et traité dans la solution de dialdéhyde, aprés quoi il est graissé, teint en
utilisant des agents colorants spécifiques pour ce produit en feuille synthétique, il est lavé, puis traité dans
une solution d’ignifugation et finalement traité dans une solution assouplissante chargée de la solution
d’ignifugation.

9. Procédé selon la revendication 8, caractérisé en ce que le produit en feuille synthétique est constitué
par un produit composite, comportant des fibres de polyester et/ou de polyéthyiéne noyées dans une
matrice poreuse de mousse de polyuréthane, et qu’il est teint dans un tambour tournant en utilisant une
solution a 3% d’un mélange d’au moins un agent colorant métallique complexe spécifique des fibres de
polyester, et au moins un agent colorant métallique complexe spécifique des résines polyuréthane, cette
solution colorante étant initialement maintenue 3 une température d’environ 40°C, laquelle est ensuite
élevée 3 environ 60°C aprés un traitement d'environ au moins une heure.

10. Procédé selon I'une quelconque des revendications précédentes, caractérisé en ce que le produiten
feuille synthétique est finalement séché dans de I'air chaud et enroulé.

11. Cuir artificiel pour fabriquer des garnitures, des chaussures, des vétements, etc, caractérisé par le
fait qu'il est produit en utilisant le procédé selon I'une des revendications 1 a 10.
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