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€ Process for producing artificial leather similar to real leather by chemicaliy processing synthetic sheet materials.

6 Process particularly suitable for sheet material of the type
comprising a porous polyurethane resin matrix, the latter contain-
ing polyester or polyethylene fibres, and a pressed polyurethane
resin cover film patterned to imitate real leather; the said process
consisting in treating the said material, inside rotary tanning
drums, with a trivalent metal salt solution which is brought up to
precipitation pH level in such a manner as to fill the pores in the
said polyurethane matrix on the said sheet material with a
corresponding hydroxide, after which, the material is treated with
a dialdehyde, fireproofing, colouring and softening substances.
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PROCESS FOR PRODUCING ARTIFICIAL LEATHER SIMILAR TO REAL
LEATHER BY CHEMICALLY PROCESSING SYNTHETIC SHEET MATERIAL

The present invention relates to a process for producing
artificial leather, which lookes and feels exactly the
came as real tanned leather, using as raw material one

of the many synthetic sheet materials known and marketed
under various trade namee and commonly referred to as
"imitation leather", In particular, the present invention
relatee to a chemical procese particularly suitable for
synthetic cheet material comprising a porous polyurethane
resin matrix, the latter embedded with polyester or poly-
ethylene etrengthening fibree, and a compact, precced
polyuwrethane resin cover film patterned to imitate real
leather,

Various esynthetic sheet mat=rials are known, made from
polngr recine and designed to imitate and replace vari-
ous types of real leather for a wide range of applica-
tions, e.g. for upholestery, choes, clothing and similar.

The said synthetic cheet materiale are ucsually made using
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two layers of polyurethane recin 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 af-
ford consistency and thickness to the said sheet mate-
rial, whereas the top layer ies compact, usually coated on
and presced with a pattern imitating real leather. Of
known materials, the best, and the one most closely resem
bling 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 fi-

bres allowed to move essentially freely along their axes.
ingide the said matrix. A section of such a materiai ie
skown in the microphoto in Fig.1, the caid 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 ani therefore re-
quire the addition of fireproofing substances, In addition
to being impaired drastically in appearance, to cuch an ex
tent as to be rendered unucable for a wide range of appli-
cations, the look, feel and concistency of the caid mate-
rials is highly uncatisfactory and ctill far from compet-
ing with the appearance and concistency of real leather,
The aim of the present invention is to provide a chemical
process fcf treating the aforementioned type of eynthetic
sheet materials in such a mamner as to render the appear-
ance and consistency of the same identical to thocse of
real leather, and also for enabling fireproofing of the

came,
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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 polyester and/or polyethylene fibres, and a pressed
polyurethane resin cover film patterned to imitate real
leather, charactericed by the fact that the said process
comprises stages whereby :

. the said synthetic sheet material is treated with a so-
lution of water and bi- and /or trivalent metal salt in
such a manner as to cause the said salt solution to per-
meate essentially the entire section of the said sheet
material;

. the caid cheet material is then csubjected to a greac-
ing procesc concicting in treating the =aid material with
an emulsion of mineral oil and/or fatty acid ecters,

In short, the precent 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 syn-
thetic material ware transformed to such an extent ac to
closgly recsemble real leather after tanning, The surpris-
ing part about this diescovery ie that tanning ie known to
have essentially no effect on the appearancé and coneist-
ency of real leather, the purpose of the process being
simply to attack and chemically trancform the fibres of
which the leather is formed, in esuch a manner acs to pre-

vent the latter from rotting, but without altering the
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structure on which the well-known properties of real
leather depend. The synthetic sheet materiale known as
"imitation leather®, on the other hand, consist of syn-
thetic fibree which, in addition to being non-perichable
in themselves, present polymer chains having essentially
saturated links and which are therefore unaffected by
commonly-uced tannihg chemicals. Clearly, therefore, ap-
plying the said processes to the said synthetic sheet ma-
terials would be considered, not only pointless, but in-
deed absurd by an average tanner or organic chemist, EX-
periments conducted by the present Applicant, however,
have shown that, by treating porous synthetic sheet mate-
rial (i.e. having micropores visible only under an elec- :
tronic microscope) firstly using "peeudo-tanning" salt
solutions, i.e, of the type normally employed in known
tanning processes or having similar chemical-physical
properties, and then subjecting tie material so p;ocessed
to a subsequent greacing process, also of the type to
which real leather is subjected and conesiesting in treating
the material with oil emulsions, the eaid materials absorb
and retain internally, in ecscentially stable manner, at
least part of the tanning salt contained in the said salt
solutions, in such a manner as to be changed drastically
in appearance and consistency after processing; to be more
precise, in such a manner ac to acquire added consistency
and the appeararce and feel typical of real tanned leath-
er, It has also been shown that, following such process-
ing, the said méterialsvare less inflammable and may be
subjected to any known type of specific dying process for

the polymers of which the caid sheet material so procecssed
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is formed, thus enabling, if conducted correctly, the
production of a finished product extremely similar to
real leather and of good appearance, The present Appli-
cant has also surprisingly discovered that the flexibi-
lity of the said materials may be improved to such an
extent as to be egsentially 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 the said greasing oil, but also with a so-
lution of water and at least one di- or polyaldehyde.
Finally, the present Applicant has also surprisingly dis
covered that, for obtaining the best results, the pseudo-
tanmning salt solution process must be conducted different
ly from the real leather tanning process, that is, 5y ap-
propriately adjusting the pH level of the salt solution
by adding a strong base, such as NaOH (sodium hydroxide)
ir place of the weak bases, such as sodium bicarbonate,
urually employed in chromium tanning proceseses; the pro-
cecsing salts used being preferably trivalent metal cul-
phatee and/or chlorides and/or bi-trivalent metal sul-
phates (i.e., metals, such as iron, capable of assuming
various grades of oxidation),

According to the present invention, the porous, synthetic
cheetrmaterial, usually in strips of about 10 m in length,
ie collected and tied firmly into balees of such a size as
to enable it to be loaded inside a rotary drum, e.g. of
the type normally employed for tanning real leather, The
bales of gsynthetic cheet material so formed are than
placed ineside the said drume which are than started up

and the material chemically procecced by feeding the vari
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ous 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
®gpaking™ process essentially consisting in treating the
material for ten minutes to an hour at 50-60°C in a so-
lution of water and surface-active subetances. Upon com—
pletion of the said "soaking” etage, 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 gynthetic sheet material is treated in the caid salt
solution for about ten minutes to an hour, until the said
solution permeates escentially the entire section of the
material, after which, it ic treated with a pseudo-tanning
caustic soda solution for bringing the pH level up to
about 7. At this ppint, 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 cheet material in the
said pseudo-tanning calt solution causes part of the pores
on the said material to be fully saturated, during the pre
cipitation stage, part of the hydroxides precipitate in
gel form straight into the said pores which are thus fill
ed with gel to produce a fairly noticeable increace in the
weight and consistency of the sheet material co processed.
Furthermore, as hydroxides are known to be fairly good

fireproofing substances, the synthetic sheet material so
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processed ie considerably less inflammable than in its
original form. Upon completion of the precipitation
stage, the cheet material is washed to remove any sur-~
face traces of hydroxide, after which, the material is
treated for ten minutes to an hour, still ineide 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 procecces,

" thé most important of which - greasing - has been found

to be essential for obtaining the required results, i.e.,
for tranceforming the original synthetic material into

one identical to real leather. The =aid greasing procecss,
conducted inside rotary drums, is identical to the real
leather greasing process, except that use may be made in
differently of mineral oile or, preferably, higher fatty
acid ester emulsion, preferably charged with sulphur, at
a temperature of about 60°C for a few minutees to an hour.,
when treating composite material, i.e. having synthetic
fibres embedded in the porous synthetic matrix, the caid
greasing process 1is particularly effective in that the
esters and oils, which would not normally be retained by
compact synthetic resine, are retained by the eynthetic
fibres and pores in the processed material in euch a man-
ner as to éive the latter the characterietic appearance
of real leather. Furthermore, the said oile and esters
also improve fibre flow inside the porous matrix In scuch

a manner acs to giﬁe the processed material the character-
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istic consistency and feel of real leather, Further pro-
cesses the material may be subjected to according to the
process covered by the present invention include dying,
vhich is conducted in known manner, i.e, after washing

the material in cold water; and fireproofing which5 ac—
cording to the present invention, is performed by treat-
ing 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 1it-
tle 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, Thoggh the
said retarding substances are absorbed by the said cheet
material in such a manner as to render the latter essen-—
tially inflammable, the resulting material is made eo
stiff as to be totally unusable, Such stiffening, however,
is overcome according to the present invention by combin-
ing the fireproofing/retarding solution treatment with a
finich 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
calis. In more detail, according to the present invention,
the said synthetic cheet material ie treated in a fire-
proofing solution of PIROFLAM (registered trade mark) and
then in a coftening colution of TRIANOL SP (registered
trade mark).to which ic added, according to the present in
vention, a small percentage of PIRCFLAM to prevent the am-
monium and retarding calte abecorbed by the material in the

previous fireproofing process from being dissolved. Final
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ly, the material is dried in hot air, after which, the
bales are undone and the sheet material rolled up and
cent off for finieching 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 ac-
cording to the present invention enables the production
of really good-quality artificial leather, practically
identical to real leather, only when applied to a parti-
cular group of synthetic sheet materials or "imitation
leather" comprising a poroues 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 dying
stage, after greasing the material with ecters charged
with sulphur, is performed by treating the cheet material
inside a rotary drum for at least two hourse in a mixture
of complex metal colouring substances specially devised
for polyester or polyurethane polymer fibres, the eaid
process being conducted in such a manner that the colour
ing substances adhere succecsively to the caid sheet ma-
terial. 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 dying
stage. The material iec then dried by meane of forced hot-
air ventilation at about 70°C inside the drum, preferably
turning at a speed of 4-6 rpm. The cheet material employ
ed is preferably 0.3 to 2 mm thick, depending on what it

ie to be uced for, and, after procecsing according to the
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present invenfion, looks essentiaily as chown in the
microphoto in Fig.2. The two microphotos in Fig.s 1 and
2 clearly show the difference in structure and appear-
ance, even at microscope level, between the said mate-
rial before (Fig.1) and after (Fig.2) processing accord-
ing to the present invention. The latter therefore clear
ly provides for transforming relatively poor-quality "imi
tation 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 I
Twelve 10 m long strips of porous, synthetic sheet mate-
rial, as shown in the microphoto in Fig.1, were folded
and tied up into twelve 250 x 120 X 120 cm bales and load
ed inside a rotary drum of about 5.6 cu.m in volume, The
material employed was composed of a layer of porous poly-
urethane recin covered with a layer of compact polyure-
thane recin precced to imitate calf leather; the porous
polyurethane layer containing a high number of polyester
fibres oriented in various directions and houced in elid-
ing mamner ineide the polyurethane matrix. The material
vas 1.2 mm thick and ic produced and marketed by KURARAY
Co. Ltd, 1-12-39, Umeda, kita-ku, OSHAKA 530 (Japan).
After loading the said material inside the drum, the lat-
ter was filled with 650 litrecs of water containing sur-
face-active substances and the solution brought up to

60°C, After running the drum at a speed of 15 rpm for 20
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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 tempera
ture of 60°C. After running the drum for about 40 min-
utes, 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)3 with abundant flocculation, Final
ly, after rineing 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 min-
utes, the said solution wae drained off and the cheet ma-
terial treated, with the drum still turning, for 45.min-
utes at 60°C in 650 litres of solution containing 30% by
weight of sulphur-charged fatty acid esters having rough
ly 17 to 22 carbon atoms, Following such processing, the
sheet material was dyed, etill ineide the turning drum,
by treating it with a soluticn of water and 3% of BASA-
CRIL (registered trade mark) for 55 minutes at 40°C, then
for an hour at 60°C, after which, it was rinsed thorough
ly. Finally, the material was treated, ctill ineide the
turning drum, with 252.5 litrec of a eolution of water
and 60% by weight of PIROFLAM (registered trade mark) for
30 minutee, then with 56,25 litres of a solution of water
and 30% by_weight of PIRCFLAM and 20% by weight of TRIA-
NOL SP (registered trade mark) for 15 minutes. The mate-
rial waes then dried with hot air at 60°C inside the drum
turning at a speed of 6 rpm.

EXAMPLE II
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Twelve 10 mm strips of synthetic material as in Example
I were treated in exactly the same way as in Example I,
but using chromium sulphate in place of ferric sulphate,
The resulting material preserited an excellent consisten-
cy and feel and a satisfactory outward appearance as in
Example I.

EXAMPLE III

The materials used in Examples I and II were treated in

the same way as in Example I, but using a calt eolution
of ferrous instead of ferric sulphate., The resulting ma-
terial after procecsesing was identical to that of Exam-
ple I.

EXAMPLE IV

The material used in Example I was treated in exactly the

csame way acs in Example I, but using glutaric instead of
aspartic aldehyde. The resulting material precsented a
high degree of flexibility ac well as a fairly good ap-
pearance,
EXAMPLE V

After processing, the sheet material used in Example I
was formed into twenty 20 X 20 cm test pieces and com-
parison-tecsted, together with corresponding tect pieces
of tanned calf leather of the came size, acs to tencile,
abrasion and bending recictance. The resulte are chown

in Table 1I.

TABLE I
Real calf Polyurethane-matrix re-—
Ileather sin 4+ polyecter fibres
after proceccing
Tencile resistance G E
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Abrasion resistance

Bending resistance

(E = Excellent; G = Good; P = Poor)
EXAMPLE VI

The sheet material used in Example I was formed, before

and after processing, into 20 x 20 cm test pieces which
were then combustion-tested as per Standard Federation
standards n°c302 (horizontal test piece)., Four test pieces
of processed material dyed different colours were compari
son-~-tested with four pieces of unprocessed raw material.
The results expressed in terms of combustion rate (mm/min)

are shown in Teble II.

TABLE 11
Test piece Unprocessed Processed
material material
Yellow 181.5 mm/min Zero
Brown 181 mm/min zZero
Black 180 mm/min Zero
Xhaki 182  mm/min zero

EXAMPLE VII

The process described in Example I was applied to a start
ing cheet material consisting of a 0.8 mm thick, two-ply
sheet of polyurethane foaﬁ covered with a compact poly-
urethane film, of the type normally used for upholstering
vehicle sunchields, The resulting product, as described

in Examples V and VI, gave the came recults as those shown
in Tablee I and II, though of inferior quality as compared

with the finished product in Example I,
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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 polyester and/or polyethylene fibres, and a pressed
polyurethane recin 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 so-
lution of water and bi- and/or trivalent metal salt in
such a manner as to cauce the said salt eolution to per-
meate essentially the entire section of the said sheet ‘
material;

. the said sheet material ic then subjected to a greas-
ing procese consisting in treating the said material with
an emulsion of mineral oil and ‘or fatty acid esters.

2) - Procese according to Claim 1, charactericed by the
fact that, straight after being treated in the said salt
solution, the said sheet material ie treated in a =olu-~
tion 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 eolution is brought to such a
chemical-phyesical condition as to precipitate, directly
incide therpores of the caid cheet material, the corres-
ponding hydroxide in the caid bi- and/or trivalent metal
salt in the form of a gel.

4) - Process according to Claim 3, characterised by the
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fact that the said salt solution is caused to precipi-
tate by raising its pH value by adding a strong bace,

5) - Process according to one of the foregoing Claims,
charactericed by the fact that the said metal salt is

a sulphate,

6) -~ Proceses according to one of the foregoing Claims,
characterised by the fact that a synthetic sheet mate-
rial about 0.3 to 2 mm in thickness is employed, the caid
material being collected and tied into suitably-sized
bales which may be placed inside a rotary drum of the type
employed for tanning real leather,

7) — Process according to Claim 1, characterised by the
fact that the said synthetic sheet material ie first '
placed incide a rotary tanning-type drum, after which, it
is treated in water containing esurface-active substances,
after which, it is treated in a trivalent metal =ulphate
salt solution, at first maintaining the pH value of the
said solution around 3,2 and then charging the tanning
colution with NaQH so as to raise the pH value to about
7-7.5 and so precipitate the correcsponding hydroxide,
after which, the said material is washed and treated in

e 5-10¢, dialdehyde solution,

8) - Proceses according to Claim 7, characterieed by the
fact that, after dialdehyde treatment, the caid eynthetic
sheet material is greased in a solution containing 30% by
weight of sulphur-charged oil, dyed using appropriate co-
louring ageénte, washed, treated in a fireproofing solu-
tion and, finally, treated in a softening solution charged
with the said fireproofing =olution,

9) - Process according to Claim 8, characterised by the
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fact that the said synthetic sheef material consists of
a composite material comprising polyester and/or poly-
ethylene fibres embedded in a porous polyurethane foam
matrix, and is dyed in a rotary drum using a 3% solu-
tion of a mixture of at least one complex metal colour-
ing agent, specifically for polyester fibres, and at
least one compleX metal colouring agent specifically 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 csynthetic sheet
material is finally dried in hot air and rolled up..

11) - Process for producing artificial leather eimilar
to real leather by chemically processing porous synthetic
cheet material as described and claimed in the foregoing
Claime.

12) -~ Artificial leather for manufacturing upholstery,
shoes, clothing and similar, characterised by the fact
that it is produced using the process according to one

of Cclaims 1 to 10.
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