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  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. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s  t o   a  p r o c e s s   f o r   p r o d u c i n g  

a r t i f i c i a l   l e a t h e r ,   w h i c h   l o o k s   and  f e e l s   e x a c t l y   t h e   ' 

same  as  r e a l   t a n n e d   l e a t h e r ,   u s i n g   as  r aw   m a t e r i a l   o n e  

of  t h e   many  s y n t h e t i c   s h e e t   m a t e r i a l s   known  and  m a r k e t e d  

u n d e r   v a r i o u s   t r a d e   names   and  c o m m o n l y   r e f e r r e d   to   a s  

" i m i t a t i o n   l e a t h e r " .   In  p a r t i c u l a r ,   t h e   p r e s e n t   i n v e n t i o n  

r e l a t e s   to  a  c h e m i c a l   p r o c e s s   p a r t i c u l a r l y   s u i t a b l e   f o r  

s y n t h e t i c   s h e e t   m a t e r i a l   c o m p r i s i n g   a  p o r o u s   p o l y u r e t h a n e  

r e s i n   m a t r i x ,   t h e   l a t t e r   e m b e d d e d   w i t h   p o l y e s t e r   or  p o l y -  

e t h y l e n e   s t r e n g t h e n i n g   f i b r e s ,   and  a  c o m p a c t ,   p r e s s e d  

p o l y u r e t h a n e   r e s i n   c o v e r   f i l m   p a t t e r n e d   to   i m i t a t e   r e a l  

l e a t h e r .  

V a r i o u s   s y n t h e t i c   s h e e t   m a t e r i a l s   a r e   k n o w n ,   made  f r o m  

p o l y m e r   r e s i n s   and  d e s i g n e d   to   i m i t a t e   and  r e p l a c e   v a r i -  

ous   t y p e s   of  r e a l   l e a t h e r   f o r   a  wide   r a n g e   of  a p p l i c a -  

t i o n s ,   e . g .   f o r   u p h o l s t e r y ,   s h o e s ,   c l o t h i n g   and  s i m i l a r .  

The  s a i d   s y n t h e t i c   s h e e t   m a t e r i a l s   a r e   u s u a l l y   made  u s i n g  



two  l a y e r s   of   p o l y u r e t h a n e   r e s i n   p l a c e d   one  on  t o p   of  t h e  

o t h e r ,   t h e   b o t t o m   one  of  w h i c h   i s   f o a m e d   so  as  t o   p r o d u c e  

a  p o r o u s   m a t r i x   ( o p e n -   or  c l o s e d - c e l l ,   d e p e n d i n g   on  t h e  

t y p e   of   m a n u f a c t u r i n g   p r o c e s s   e m p l o y e d )   d e s i g n e d   to   a f -  

f o r d   c o n s i s t e n c y   and  t h i c k n e s s   t o   t h e   s a i d   s h e e t   m a t e -  

r i a l ,   w h e r e a s   t h e   t o p   l a y e r   i s   c o m p a c t ,   u s u a l l y   c o a t e d   o n  

and  p r e s s e d   w i t h   a  p a t t e r n   i m i t a t i n g   r e a l   l e a t h e r .   Of 

known  m a t e r i a l s ,   t h e   b e s t ,   and  t h e   one  m o s t   c l o s e l y   r e s e m  

b l i n g   r e a l   l e a t h e r   i n   t e r m s   of  c o n s i s t e n c y   and  a p p e a r a n c e ,  

i s   a  m a t e r i a l   of   t h e   a f o r e m e n t i o n e d   t y p e ,   i . e .   f o r m e d   o f  

p o l y u r e t h a n e   r e s i n   l a y e r s   and  c o m p r i s i n g   a  p o r o u s ,   o p e n -  

c e l l   m a t r i x   e m b e d d e d   w i t h   p o l y e s t e r   or   p o l y e t h y l e n e   f i -  

b r e s   a l l o w e d   t o   move  e s s e n t i a l l y   f r e e l y   a l o n g   t h e i r  a x e s .  

i n s i d e   t h e   s a i d   m a t r i x .   A  s e c t i o n   of  s u c h   a  m a t e r i a l   i s  

shown  i n   t h e   m i c r o p h o t o   i n   F i g . 1 ,   t h e   s a i d   m a t e r i a l   b e i n g  

made  and  m a r k e t e d   by  t h e   J a p a n e s e   f i r m   "KURARAY  CO.  L t d " ,  

1 - 1 2 - 3 9   Umeda ,   K i t a - k u ,   OSHAKA  530  ( J a p a n ) .  

A  m a j o r   d r a w b a c k   o f  k n o w n   m a t e r i a l s   of  t he   a f o r e m e n t i o n e d  

t y p e   i s   t h a t   t h e y   a r e   h i g h l y   i n f l a m m a b l e   and  t h e r e f o r e   r e -  

g u i r e   t h e   a d d i t i o n   of  f i r e p r o o f i n g   s u b s t a n c e s .   In  a d d i t i o n  

to   b e i n g   i m p a i r e d   d r a s t i c a l l y   in   a p p e a r a n c e ,   to   s u c h   an  e x  

t e n t   as  t o   be  r e n d e r e d   u n u s a b l e   f o r   a  w ide   r a n g e   of  a p p l i -  

c a t i o n s ,   t h e   l o o k ,   f e e l   and  c o n s i s t e n c y   of  t he   s a i d   m a t e -  

r i a l s   i s   h i g h l y   u n s a t i s f a c t o r y   and  s t i l l   f a r   f r o m   c o m p e t -  

i n g   w i t h   t h e   a p p e a r a n c e   and  c o n s i s t e n c y   of  r e a l   l e a t h e r .  

The  aim  of  t h e   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e   a  c h e m i c a l  

p r o c e s s   f o r   t r e a t i n g   t h e   a f o r e m e n t i o n e d   t y p e   of  s y n t h e t i c  

s h e e t   m a t e r i a l s   i n   s u c h   a  m a n n e r   as  to   r e n d e r   t h e   a p p e a r -  

a n c e   and  c o n s i s t e n c y   of  t h e   same  i d e n t i c a l   t o   t h o s e   o f  

r e a l   l e a t h e r ,   and  a l s o   f o r   e n a b l i n g   f i r e p r o o f i n g   of  t h e  

s a m e .  



W i t h   t h i s   aim  i n   v i e w ,   t h e   p r e s e n t   i n v e n t i o n   r e l a t e s   t o  

a  p r o c e s s   f o r   p r o d u c i n g   a r t i f i c i a l   l e a t h e r   s i m i l a r   t o  

r e a l   l e a t h e r   by  c h e m i c a l l y   p r o c e s s i n g   p o r o u s ,   s y n t h e t i c  

s h e e t   m a t e r i a l ,   p a r t i c u l a r l y   of  t he   t y p e   c o m p r i s i n g   a  

p o r o u s   p o l y u r e t h a n e   m a t r i x ,   t he   l a t t e r   b e i n g   e m b e d d e d  

w i t h   p o l y e s t e r   a n d / o r   p o l y e t h y l e n e   f i b r e s ,   and  a  p r e s s e d  

p o l y u r e t h a n e   r e s i n   c o v e r   f i l m   p a t t e r n e d   to   i m i t a t e   r e a l  

l e a t h e r ,   c h a r a c t e r i s e d   by  the   f a c t   t h a t   t he   s a i d   p r o c e s s  

c o m p r i s e s   s t a g e s   w h e r e b y  :  

.  t h e   s a i d   s y n t h e t i c   s h e e t   m a t e r i a l   i s   t r e a t e d   w i t h   a  s o -  

l u t i o n   of  w a t e r   and  b i -   a n d / o r   t r i v a l e n t   m e t a l   s a l t   i n  

s u c h   a  m a n n e r   as  t o  c a u s e   t h e   s a i d   s a l t   s o l u t i o n   t o   p e r -  

m e a t e   e s s e n t i a l l y   t h e   e n t i r e   s e c t i o n   of  t h e   s a i d   s h e e t  

m a t e r i a l ;  

.  t h e   s a i d   s h e e t   m a t e r i a l   i s   t h e n   s u b j e c t e d   to   a  g r e a s -  

i n g   p r o c e s s   c o n s i s t i n g   in   t r e a t i n g   t h e   s a i d   m a t e r i a l   w i t h  

an  e m u l s i o n   of  m i n e r a l   o i l   a n d / o r   f a t t y   a c i d   e s t e r s .  

In  s h o r t ,   t he   p r e s e n t   A p p l i c a n t   h a s   d i s c o v e r e d   t h a t ,   b y  

s u b j e c t i n g   p o r o u s ,   s y n t h e t i c   s h e e t   m a t e r i a l ,   i m i t a t i n g  

r e a l   l e a t h e r ,   to   a  p r o c e s s   c l o s e l y   r e s e m b l i n g   t a n n i n g ,  

i . e .   t he   p r o c e s s   u s e d   f o r   p r e v e n t i n g   r e a l   l e a t h e r   f r o m  

r o t t i n g ,   t he   a p p e a r a n c e   and  c o n s i s t e n c y   of  t h e   s a i d   s y n -  

t h e t i c   m a t e r i a l   we re   t r a n s f o r m e d   to   s u c h   an  e x t e n t   as  t o  

c l o s e l y   r e s e m b l e   r e a l   l e a t h e r   a f t e r   t a n n i n g .   The  s u r p r i s -  

i n g   p a r t   a b o u t   t h i s   d i s c o v e r y   i s   t h a t   t a n n i n g   i s   known  t o  

h a v e   e s s e n t i a l l y   no  e f f e c t   on  t he   a p p e a r a n c e   and  c o n s i s t -  

e n c y   of  r e a l   l e a t h e r ,   t h e   p u r p o s e   of  t he   p r o c e s s   b e i n g  

s i m p l y   to   a t t a c k   and  c h e m i c a l l y   t r a n s f o r m   the   f i b r e s   o f  

w h i c h   the   l e a t h e r   i s   f o r m e d ,   in   s u c h   a  m a n n e r   as  to   p r e -  

v e n t   t he   l a t t e r   f r o m   r o t t i n g ,   b u t   w i t h o u t   a l t e r i n g   t h e  



s t r u c t u r e   on  w h i c h   t h e   w e l l - k n o w n   p r o p e r t i e s   of  r e a l  

l e a t h e r   d e p e n d .   The  s y n t h e t i c   s h e e t   m a t e r i a l s   known  a s  

" i m i t a t i o n   l e a t h e r " ,   on  t h e   o t h e r   h a n d ,   c o n s i s t   of  s y n -  

t h e t i c   f i b r e s   w h i c h ,   i n   a d d i t i o n   t o   b e i n g   n o n - p e r i s h a b l e  

i n   t h e m s e l v e s ,   p r e s e n t   p o l y m e r   c h a i n s   h a v i n g   e s s e n t i a l l y  

s a t u r a t e d   l i n k s   and  w h i c h   a r e   t h e r e f o r e   u n a f f e c t e d   b y  

c o m m o n l y - u s e d   t a n n i n g   c h e m i c a l s .   C l e a r l y ,   t h e r e f o r e ,   a p -  

p l y i n g   t h e   s a i d   p r o c e s s e s   t o   t h e   s a i d   s y n t h e t i c   s h e e t   m a -  

t e r i a l s   w o u l d   be  c o n s i d e r e d ,   n o t   o n l y   p o i n t l e s s ,   b u t   i n -  

d e e d   a b s u r d   by  an  a v e r a g e   t a n n e r   or   o r g a n i c   c h e m i s t .   E x -  

p e r i m e n t s   c o n d u c t e d   by  t h e   p r e s e n t   A p p l i c a n t ,   h o w e v e r ,  

h a v e   shown  t h a t ,   by  t r e a t i n g   p o r o u s   s y n t h e t i c   s h e e t   m a t e -  

r i a l   ( i . e .   h a v i n g   m i c r o p o r e s   v i s i b l e   o n l y   u n d e r   an  e . l e c -  :  

t r o n i c   m i c r o s c o p e )   f i r s t l y   u s i n g   " p s e u d o - t a n n i n g "   s a l t  

s o l u t i o n s ,   i . e .   of  t h e   t y p e   n o r m a l l y   e m p l o y e d   in   k n o w n  

t a n n i n g   p r o c e s s e s   or   h a v i n g   s i m i l a r   c h e m i c a l - p h y s i c a l  

p r o p e r t i e s ,   and  t h e n   s u b j e c t i n g   t h e   m a t e r i a l   so  p r o c e s s e d  

t o   a  s u b s e q u e n t   g r e a s i n g   p r o c e s s ,   a l s o   of  t he   t y p e   t o  

w h i c h   r e a l   l e a t h e r   i s   s u b j e c t e d   and  c o n s i s t i n g   in   t r e a t i n g  

t h e   m a t e r i a l   w i t h   o i l   e m u l s i o n s ,   t h e   s a i d   m a t e r i a l s   a b s o r b  

and  r e t a i n   i n t e r n a l l y ,   i n   e s s e n t i a l l y   s t a b l e   m a n n e r ,   a t  

l e a s t   p a r t   of   t h e   t a n n i n g   s a l t   c o n t a i n e d   in   t h e   s a i d   s a l t  

s o l u t i o n s ,   i n   s u c h   a  m a n n e r   as  t o   be  c h a n g e d   d r a s t i c a l l y  

i n   a p p e a r a n c e   and  c o n s i s t e n c y   a f t e r   p r o c e s s i n g ;   to   be  m o r e  

p r e c i s e ,   i n   s u c h   a  m a n n e r   as  t o   a c q u i r e   a d d e d   c o n s i s t e n c y  

and  t h e   a p p e a r a n c e   and  f e e l   t y p i c a l   of  r e a l   t a n n e d   l e a t h -  

e r .   I t   h a s   a l s o   b e e n   shown  t h a t ,   f o l l o w i n g   s u c h   p r o c e s s -  

i n g ,   t h e   s a i d   m a t e r i a l s  a r e   l e s s   i n f l a m m a b l e   and  may  b e  

s u b j e c t e d   t o   any   known  t y p e   of  s p e c i f i c   d y i n g   p r o c e s s   f o r  

t h e   p o l y m e r s   of  w h i c h   t h e   s a i d   s h e e t   m a t e r i a l   so  p r o c e s s e d  



i s   f o r m e d ,   t h u s   e n a b l i n g ,   i f   c o n d u c t e d   c o r r e c t l y ,   t h e  

p r o d u c t i o n   of  a  f i n i s h e d   p r o d u c t   e x t r e m e l y   s i m i l a r   t o  

r e a l   l e a t h e r   and  of  good  a p p e a r a n c e .   The  p r e s e n t   A p p l i -  

c a n t   h a s   a l s o   s u r p r i s i n g l y   d i s c o v e r e d   t h a t   t h e   f l e x i b i -  

l i t y   of  t h e   s a i d   m a t e r i a l s   may  be  i m p r o v e d   to   s u c h   a n  

e x t e n t   as  t o   be  e s s e n t i a l l y   e q u a l   to   or  o n l y   s l i g h t l y  

i n f e r i o r   to   t h a t   of  r e a l   l e a t h e r   by  t r e a t i n g   t he   s a i d  

m a t e r i a l s ,   n o t   o n l y   w i t h   t he   s a i d   p s e u d o - t a n n i n g   s a l t  

s o l u t i o n   and  t h e   s a i d   g r e a s i n g   o i l ,   b u t   a l s o   w i t h   a  s o -  

l u t i o n   of  w a t e r   and  at   l e a s t   one  d i -   or  p o l y a l d e h y d e .  

F i n a l l y ,   t h e   p r e s e n t   A p p l i c a n t   h a s   a l s o   s u r p r i s i n g l y   d i s  

c o v e r e d   t h a t ,   f o r   o b t a i n i n g   t he   b e s t   r e s u l t s ,   t h e   p s e u d o -  

t a n n i n g   s a l t   s o l u t i o n   p r o c e s s   mus t   be  c o n d u c t e d   d i f f e r e n t  

ly   f r o m   t he   r e a l   l e a t h e r   t a n n i n g   p r o c e s s ,   t h a t   i s ,   by  a p -  

p r o p r i a t e l y   a d j u s t i n g   t h e   pH  l e v e l   of  t h e   s a l t   s o l u t i o n  

by  a d d i n g   a  s t r o n g   b a s e ,   s u c h   as  NaOH  ( s o d i u m   h y d r o x i d e )  

in   p l a c e   of  t h e   weak  b a s e s ,   s u c h   as  s o d i u m   b i c a r b o n a t e ,  

u s u a l l y   e m p l o y e d   i n   c h r o m i u m   t a n n i n g   p r o c e s s e s ;   t h e   p r o -  

c e s s i n g   s a l t s   u s e d   b e i n g   p r e f e r a b l y   t r i v a l e n t   m e t a l   s u l -  

p h a t e s   a n d / o r   c h l o r i d e s   a n d / o r   b i - t r i v a l e n t   m e t a l   s u l -  

p h a t e s   ( i . e .   m e t a l s ,   s u c h   as  i r o n ,   c a p a b l e   of  a s s u m i n g  

v a r i o u s   g r a d e s   of   o x i d a t i o n ) .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e   p o r o u s ,   s y n t h e t i c  

s h e e t s  m a t e r i a l ,   u s u a l l y   in   s t r i p s   of  a b o u t   10  m  in   l e n g t h ,  

i s   c o l l e c t e d   and  t i e d   f i r m l y   i n t o   b a l e s   of  s u c h   a  s i z e   a s  

to   e n a b l e   i t   to   be  l o a d e d   i n s i d e   a  r o t a r y   d r u m ,   e . g .   o f  

t h e   t y p e   n o r m a l l y   e m p l o y e d   f o r   t a n n i n g   r e a l   l e a t h e r .   T h e  

b a l e s   of  s y n t h e t i c   s h e e t   m a t e r i a l   so  f o r m e d   a r e   t h a n  

p l a c e d   i n s i d e   t h e   s a i d   d r u m s   w h i c h   a r e   t h a n   s t a r t e d   u p  

and  t he   m a t e r i a l   c h e m i c a l l y   p r o c e s s e d   by  f e e d i n g   t he   v a r i  



ous   c h e m i c a l   s o l u t i o n s   i n t o   t h e   drum  as  i t   i s   t u r n e d .  

In  more   d e t a i l ,   a c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n ,   t h e  

p o r o u s   s y n t h e t i c   s h e e t   m a t e r i a l   i s   f i r s t   s u b j e c t e d   to   a  

" s o a k i n g "   p r o c e s s   e s s e n t i a l l y   c o n s i s t i n g   in   t r e a t i n g   t h e  

m a t e r i a l   f o r   t e n   m i n u t e s   t o   an  h o u r   a t   5 0 - 6 0 ° C   i n  a   s o -  

l u t i o n   of  w a t e r   and  s u r f a c e - a c t i v e   s u b s t a n c e s .   Upon  c o m -  

p l e t i o n   of   t h e   s a i d   " s o a k i n g "   s t a g e ,   w h i c h   p r o v i d e s   f o r  

s o a k i n g   t h e   m a t e r i a l   t h o r o u g h l y   and  f i l l i n g   p r a c t i c a l l y  

a l l   t h e   p o r e s   i n   t h e   same  w i t h   l i q u i d ,   t h e   r o t a r y   d r u m  

i s   f i l l e d   w i t h   t h e   f i r s t   p r o c e s s i n g   s o l u t i o n   c o n s i s t i n g  

i n   t h e   s a i d   h i - : . a n d / o r   t r i v a l e n t   m e t a l   s a l t   s o l u t i o n .  

The  s y n t h e t i c   s h e e t   m a t e r i a l   i s   t r e a t e d   in   t h e   s a i d   s a l t  

s o l u t i o n   f o r   a b o u t   t e n   m i n u t e s   t o   an  h o u r ,   u n t i l   t h e   s a i d  

s o l u t i o n   p e r m e a t e s   e s s e n t i a l l y   t h e   e n t i r e   s e c t i o n   of  t h e  

m a t e r i a l ,   a f t e r   w h i c h ,   i t   i s   t r e a t e d   w i t h   a  p s e u d o - t a n n i n g  

c a u s t i c   s o d a   s o l u t i o n   f o r   b r i n g i n g   t h e   pH  l e v e l   up  t o  

a b o u t   7.  At  t h i s   p o i n t ,   t h e   s o l u t i o n   i s   b r o u g h t   up  t o   a  

t e m p e r a t u r e   of   a b o u t   60°C  and  t he   pH  l e v e l   r a i s e d   f u r t h e r ,  

t h o u g h   n e v e r   o v e r   7 . 5 ,   by  p r e c i p i t a t i n g   p a r t   of  t h e   s a l t  

c o n t a i n e d   i n   t h e   s o l u t i o n   in   t he   f o r m   of  h y d r o x i d e s ,   w h i c h  

p r e c i p i t a t e   i n   t h e   s o l u t i o n   e s s e n t i a l l y   in   t h e   f o r m   of  a  

g e l .   As  p r o l o n g e d   t r e a t m e n t   of  t he   s h e e t   m a t e r i a l   in   t h e  

s a i d   p s e u d o - t a n n i n g   s a l t   s o l u t i o n   c a u s e s   p a r t   of  t h e   p o r e s  

on  t h e   s a i d   m a t e r i a l   t o   be  f u l l y   s a t u r a t e d ,   d u r i n g   t h e   p r e  

c i p i t a t i o n   s t a g e ,   p a r t   of  t h e   h y d r o x i d e s   p r e c i p i t a t e   i n  

g e l   f o r m   s t r a i g h t   i n t o   t h e   s a i d   p o r e s   w h i c h   a r e   t h u s   f i l l  

ed  w i t h   g e l   t o   p r o d u c e   a  f a i r l y   n o t i c e a b l e   i n c r e a s e   i n   t h e  

w e i g h t   and  c o n s i s t e n c y   of  t h e   s h e e t   m a t e r i a l   so  p r o c e s s e d .  

F u r t h e r m o r e ,   as  h y d r o x i d e s   a r e   known  to   be  f a i r l y   g o o d  

f i r e p r o o f i n g   s u b s t a n c e s ,   t h e   s y n t h e t i c   s h e e t   m a t e r i a l   s o  



p r o c e s s e d   i s   c o n s i d e r a b l y   l e s s   i n f l a m m a b l e   t h a n   i n   i t s  

o r i g i n a l   f o r m .   Upon  c o m p l e t i o n   of  t h e   p r e c i p i t a t i o n  

s t a g e ,   t he   s h e e t   m a t e r i a l   i s   w a s h e d   to   r e m o v e   any  s u r -  

f a c e   t r a c e s   of  h y d r o x i d e ,   a f t e r   w h i c h ,   t h e   m a t e r i a l   i s  

t r e a t e d   f o r   t e n   m i n u t e s   to   an  h o u r ,   s t i l l   i n s i d e   t h e  

s a i d   r o t a r y   d r u m ,   w i t h   a  s o l u t i o n   of  w a t e r   and  5-10%  b y  

w e i g h t   of  a  d i -   or  p o l y a l d e h y d e .   D i a l d e h y d e   p r o c e s s i n g  

of  t h e   m a t e r i a l   h a s   b e e n   f o u n d   to   a f f o r d   f l e x i b i l i t y ,  

as  w e l l   as  m a i n t a i n i n g   t h e   s u p e r i o r   p r o p e r t i e s   a c q u i r e d  

by  t h e   m a t e r i a l   in   n o r m a l   u s e .   F i n a l l y ,   t h e   m a t e r i a l   s o  

p r o c e s s e d   i s   p u t   t h r o u g h   a  n u m b e r   of  f u r t h e r   p r o c e s s e s ,  

t h e   m o s t   i m p o r t a n t   of  w h i c h  -   g r e a s i n g  -   has   b e e n   f o u n d  

to   be  e s s e n t i a l   f o r   o b t a i n i n g   the   r e q u i r e d   r e s u l t s ,   i . e . ,  

f o r   t r a n s f o r m i n g   t h e   o r i g i n a l   s y n t h e t i c   m a t e r i a l   i n t o  

one  i d e n t i c a l   to   r e a l   l e a t h e r .   The  s a i d   g r e a s i n g   p r o c e s s ,  

c o n d u c t e d   i n s i d e   r o t a r y   d r u m s ,   i s   i d e n t i c a l   to   t h e   r e a l  

l e a t h e r   g r e a s i n g   p r o c e s s ,   e x c e p t   t h a t   u se   may  be  made  i n  

d i f f e r e n t l y   of  m i n e r a l   o i l s   o r ,   p r e f e r a b l y ,   h i g h e r   f a t t y  

a c i d   e s t e r   e m u l s i o n ,   p r e f e r a b l y   c h a r g e d   w i t h   s u l p h u r ,   a t  

a  t e m p e r a t u r e   of  a b o u t   60°C  f o r   a  few  m i n u t e s   to   an  h o u r .  

When  t r e a t i n g   c o m p o s i t e   m a t e r i a l ,   i . e .   h a v i n g   s y n t h e t i c  

f i b r e s   e m b e d d e d   i n   t h e   p o r o u s   s y n t h e t i c   m a t r i x ,   t h e   s a i d  

g r e a s i n g   p r o c e s s   i s   p a r t i c u l a r l y   e f f e c t i v e   in   t h a t   t h e  

e s t e r s   and  o i l s ,   w h i c h   w o u l d   n o t   n o r m a l l y   be  r e t a i n e d   b y  

c o m p a c t   s y n t h e t i c   r e s i n s ,   a r e   r e t a i n e d   by  t h e   s y n t h e t i c  

f i b r e s   and  p o r e s   in   t he   p r o c e s s e d   m a t e r i a l   in   s u c h   a  m a n -  

n e r   as  to   g i v e   t h e   l a t t e r   t he   c h a r a c t e r i s t i c   a p p e a r a n c e  

of  r e a l   l e a t h e r .   F u r t h e r m o r e ,   t h e   s a i d   o i l s   and  e s t e r s  

a l s o   i m p r o v e   f i b r e   f l o w   i n s i d e   t h e   p o r o u s   m a t r i x   in   s u c h  

a  m a n n e r   as  to   g i v e   t h e   p r o c e s s e d   m a t e r i a l   t he   c h a r a c t e r -  



i s t i c   c o n s i s t e n c y   and  f e e l   of  r e a l   l e a t h e r .   F u r t h e r   p r o -  

c e s s e s   t h e   m a t e r i a l   may  be  s u b j e c t e d   to   a c c o r d i n g   t o   t h e  

p r o c e s s   c o v e r e d   by  t h e   p r e s e n t   i n v e n t i o n   i n c l u d e   d y i n g ,  

w h i c h   i s   c o n d u c t e d   i n   known  m a n n e r ,   i . e .   a f t e r   w a s h i n g  

t h e   m a t e r i a l   i n   c o l d   w a t e r ;   and  f i r e p r o o f i n g   w h i c h ,   a c -  

c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n ,   i s   p e r f o r m e d   by  t r e a t -  

i n g   t h e   m a t e r i a l ,   i n   a  r o t a r y   d rum  f o r   a  f ew  m i n u t e s   t o  

an  h o u r ,   i n   a  f i r e p r o o f i n g   s o l u t i o n   c o n t a i n i n g ,   in   p l a c e  

of   t h e   n o r m a l   f i r e p r o o f i n g   s u b s t a n c e s   e m p l o y e d   ( w i t h   l i t -  

t l e   s u c c e s s )   i n   known  f i r e p r o o f i n g   p r o c e s s e s ,   r e t a r d i n g  

s u b s t a n c e s   of   t h e   t y p e   e m p l o y e d   f o r   e x t i n g u i s h i n g   f o r e s t  

f i r e s ,   t h e   s a i d   s u b s t a n c e s   b e i n g   m a r k e t e d   u n d e r   v a r i o u s  

t r a d e   n a m e s   and  a l s o   c o n t a i n i n g   ammonium  s a l t s .   T h o u g h   t h e  

s a i d   r e t a r d i n g   s u b s t a n c e s   a r e   a b s o r b e d   by  t h e   s a i d   s h e e t  

m a t e r i a l   i n   s u c h   a  m a n n e r   as  t o   r e n d e r   t h e   l a t t e r   e s s e n -  

t i a l l y   i n f l a m m a b l e ,   t h e   r e s u l t i n g   m a t e r i a l   i s   made  s o  

s t i f f   as   t o   be  t o t a l l y   u n u s a b l e .   Such   s t i f f e n i n g ,   h o w e v e r ,  

i s   o v e r c o m e   a c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n   by  c o m b i n -  

i n g   t h e   f i r e p r o o f i n g / r e t a r d i n g   s o l u t i o n   t r e a t m e n t   w i t h   a  

f i n i s h   p r o c e s s   w h e r e b y   t h e   s h e e t   m a t e r i a l   i s   t r e a t e d ,  

a g a i n   i n   a  r o t a r y   d r u m ,   in   a  s o l u t i o n   c o n t a i n i n g   o r d i n a r y  

c o m m e r c i a l   s o f t e n i n g   s u b s t a n c e s ,   e . g .   b a s e d   on  l a u r i c   a c i d  

s a l t s .   In   more   d e t a i l ,   a c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n ,  

t h e   s a i d   s y n t h e t i c   s h e e t   m a t e r i a l   i s   t r e a t e d   in   a  f i r e -  

p r o o f i n g   s o l u t i o n   of  PIROFLAM  ( r e g i s t e r e d   t r a d e   m a r k )   a n d  

t h e n   i n   a  s o f t e n i n g   s o l u t i o n   of  TRIANOL  SP  ( r e g i s t e r e d  

t r a d e   m a r k )   t o   w h i c h   i s   a d d e d ,   a c c o r d i n g   to   t he   p r e s e n t   i n  

v e n t i o n ,   a  s m a l l   p e r c e n t a g e   of  PIROFLAM  to   p r e v e n t   t h e   a m -  

m o n i u m   and  r e t a r d i n g   s a l t s   a b s o r b e d   by  t he   m a t e r i a l   in   t h e  

p r e v i o u s   f i r e p r o o f i n g   p r o c e s s   f r o m   b e i n g   d i s s o l v e d .   F i n a l  



l y ,   t h e   m a t e r i a l   i s   d r i e d   in   h o t   a i r ,   a f t e r   w h i c h ,   t h e  

b a l e s   a r e   u n d o n e   and  t he   s h e e t   m a t e r i a l   r o l l e d   up  a n d  

s e n t   o f f   f o r   f i n i s h i n g   in   e x a c t l y   t h e   same  way  as  f o r  

r e a l   l e a t h e r .   As  t h e   s a i d   f i n i s h i n g   p r o c e s s   i s   c o n d u c t e d  

in   known  m a n n e r   and  d o e s   n o t   come  w i t h i n   t he   s c o p e   of  t h e  

p r e s e n t   i n v e n t i o n ,   no  m e n t i o n   w i l l   be  made  of  i t   h e r e i n .  

The  p r e s e n t   A p p l i c a n t   has   d i s c o v e r e d   t h a t   t he   p r o c e s s   a c -  

c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   e n a b l e s   t he   p r o d u c t i o n  

of  r e a l l y   g o o d - q u a l i t y   a r t i f i c i a l   l e a t h e r . ,   p r a c t i c a l l y  

i d e n t i c a l   to   r e a l   l e a t h e r ,   o n l y   when  a p p l i e d   to   a  p a r t i -  

c u l a r   g r o u p   of  s y n t h e t i c   s h e e t   m a t e r i a l s   or  " i m i t a t i o n  

l e a t h e r "   c o m p r i s i n g   a  p o r o u s   p o l y u r e t h a n e   r e s i n   m a t r i x ,  

t h e   l a t t e r   e m b e d d e d   w i t h   p o l y e s t e r   or  p o l y e t h y l e n e   f i b r e s ,  

and  a  c o m p a c t ,   p r e s s e d   p o l y u r e t h a n e   r e s i n   c o v e r   f i l m .   I n  

t h i s   c a s e ,   a c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n ,   t he   d y i n g  

s t a g e ,   a f t e r   g r e a s i n g   the   m a t e r i a l   w i t h   e s t e r s   c h a r g e d  

w i t h   s u l p h u r ,   i s   p e r f o r m e d   by  t r e a t i n g   t h e   s h e e t   m a t e r i a l  

i n s i d e   a  r o t a r y   drum  f o r   a t   l e a s t   two  h o u r s   in   a  m i x t u r e  

of  c o m p l e x   m e t a l   c o l o u r i n g   s u b s t a n c e s   s p e c i a l l y   d e v i s e d  

f o r   p o l y e s t e r   or  p o l y u r e t h a n e   p o l y m e r   f i b r e s ,   t he   s a i d  

p r o c e s s   b e i n g   c o n d u c t e d   in   s u c h   a  m a n n e r   t h a t   t he   c o l o u r  

i n g   s u b s t a n c e s   a d h e r e   s u c c e s s i v e l y   to   t he   s a i d   s h e e t   m a -  

t e r i a l .   The  p r o c e s s   i s   c o n d u c t e d   f o r   a b o u t   a t   l e a s t   a n  

h o u r   a t   a p p r o x i m a t e l y   4 0 ° C ,   a f t e r   w h i c h ,   t he   t e m p e r a t u r e  

i s   r a i s e d   to   a b o u t   60°C  f o r   t h e   r e m a i n d e r   of  t he   d y i n g  

s t a g e .   T h e  m a t e r i a l   i s   t h e n   d r i e d   by  means   of  f o r c e d   h o t -  

a i r   v e n t i l a t i o n   a t   a b o u t   70°C  i n s i d e   t h e   d rum,   p r e f e r a b l y  

t u r n i n g   a t   a  s p e e d   of  4 -6   rpm.   The  s h e e t   m a t e r i a l   e m p l o y  

ed  i s   p r e f e r a b l y   0 . 3   to   2  mm  t h i c k ,   d e p e n d i n g   on  wha t   i t  

i s   to   be  u s e d   f o r ,   a n d ,   a f t e r   p r o c e s s i n g   a c c o r d i n g   to   t h e  



p r e s e n t   i n v e n t i o n ,   l o o k s   e s s e n t i a l l y   as  shown  in   t h e  

m i c r o p h o t o   i n   F i g . 2 .   The  two  m i c r o p h o t o s   in   F i g . s   1  a n d  

2  c l e a r l y   show  t h e   d i f f e r e n c e   in   s t r u c t u r e   and  a p p e a r -  

a n c e ,   e v e n   a t   m i c r o s c o p e   l e v e l ,   b e t w e e n   t h e   s a i d   m a t e -  

r i a l   b e f o r e   ( F i g . 1 )   and  a f t e r   ( F i g . 2 )   p r o c e s s i n g   a c c o r d -  

i n g   t o   t h e   p r e s e n t   i n v e n t i o n .   The  l a t t e r   t h e r e f o r e   c l e a r  

ly   p r o v i d e s   f o r   t r a n s f o r m i n g   r e l a t i v e l y   p o o r - q u a l i t y   " i m i  

t a t i o n   l e a t h e r "   i n t o   v e r y   g o o d - q u a l i t y   a r t i f i c i a l   l e a t h e r  

w i t h   w h i c h   t o   m a n u f a c t u r e   u p h o l s t e r y ,   s h o e s ,   c l o t h i n g   a n d  

s i m i l a r   of  e s s e n t i a l l y   t h e   same  a p p e a r a n c e   and  q u a l i t y   a s  

t h o s e   made  u s i n g   r e a l   l e a t h e r .  

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  of  a  

n u m b e r   of  n o n - l i m i t i n g   e x a m p l e s .  

EXAMPLE  I  

T w e l v e   10  m  l o n g   s t r i p s   of  p o r o u s ,   s y n t h e t i c   s h e e t   m a t e -  

r i a l ,   as  shown  i n   t h e   m i c r o p h o t o   in   F i g . 1 ,   w e r e   f o l d e d  

and  t i e d   up  i n t o   t w e l v e   250  x  120  x  120  cm  b a l e s   and  l o a d  

ed  i n s i d e   a  r o t a r y   drum  of  a b o u t   5 .6   c u . m   in   v o l u m e .   T h e  

m a t e r i a l   e m p l o y e d   was  c o m p o s e d   of  a  l a y e r   of  p o r o u s   p o l y -  

u r e t h a n e   r e s i n   c o v e r e d   w i t h   a  l a y e r   of  c o m p a c t   p o l y u r e -  

t h a n e   r e s i n   p r e s s e d   t o   i m i t a t e   c a l f   l e a t h e r ;   t he   p o r o u s  

p o l y u r e t h a n e   l a y e r   c o n t a i n i n g   a  h i g h   n u m b e r   of  p o l y e s t e r  

f i b r e s   o r i e n t e d   i n   v a r i o u s   d i r e c t i o n s   and  h o u s e d   i n   s l i d -  

i n g   m a n n e r   i n s i d e   t h e   p o l y u r e t h a n e   m a t r i x .   The  m a t e r i a l  

was  1 .2   mm  t h i c k   and  i s   p r o d u c e d   and  m a r k e t e d   by  KURARAY 

CO.  L t d ,   1 - 1 2 - 3 9 ,   Umeda ,   K i t a - k u ,   OSHAKA  530  ( J a p a n ) .  

A f t e r   l o a d i n g   t h e   s a i d   m a t e r i a l   i n s i d e   t h e   d r u m ,   t h e   l a t -  

t e r   was  f i l l e d   w i t h   650  l i t r e s   of  w a t e r   c o n t a i n i n g   s u r -  

f a c e - a c t i v e   s u b s t a n c e s   and  t h e   s o l u t i o n   b r o u g h t   up  t o  

6 0 ° C .   A f t e r   r u n n i n g   t he   drum  a t   a  s p e e d   of  15  rpm  f o r   2 0  



m i n u t e s ,   t h e   w a t e r   and  s u r f a c e - a c t i v e   s u b s t a n c e   s o l u t i o n  

was  d r a i n e d   o f f   and  t h e   drum  f i l l e d   w i t h   650  l i t r e s   o f  

s o l u t i o n   c o n t a i n i n g   30%  by  w e i g h t   of  f e r r i c   s u l p h a t e ,  

w h i c h   was  b r o u g h t   up  t o   a  pH  l e v e l   of  3 . 2   and  a  t e m p e r a  

t u r e   of  6 0 ° C .   A f t e r   r u n n i n g   t he   drum  f o r   a b o u t   40  m i n -  

u t e s ,   t h e   pH  l e v e l   was  r a i s e d   to   7 . 1 ,   by  a d d i n g   NaOH 

10  N,  and  t h e   t e m p e r a t u r e   to   6 0 ° C ,   in   s u c h   a  m a n n e r   a s  

to   p r e c i p i t a t e   F e ( O H ) 3   w i t h   a b u n d a n t   f l o c c u l a t i o n .   F i n a l  

l y ,   a f t e r   r i n s i n g   t h o r o u g h l y   in   w a t e r   and  d r a i n i n g   o f f  

t h e   u s e d - u p   s o l u t i o n ,   t h e   d r u m ,   s t i l l   t u r n i n g ,   was  f i l l e d  

w i t h   650  l i t r e s   of  a  s o l u t i o n   of  w a t e r   and  6%  by  w e i g h t  

of  a s p a r t i c   a l d e h y d e .   A f t e r   r u n n i n g   t he   drum  f o r   42  m i n -  

u t e s ,   t he   s a i d   s o l u t i o n   was  d r a i n e d   o f f   and  t h e   s h e e t   m a -  

t e r i a l   t r e a t e d ,   w i t h   t he   drum  s t i l l   t u r n i n g ,   f o r   4 5  m i n -  

u t e s   a t   60°C  in   650   l i t r e s   of  s o l u t i o n   c o n t a i n i n g   30%  b y  

w e i g h t   of  s u l p h u r - c h a r g e d   f a t t y   a c i d   e s t e r s   h a v i n g   r o u g h  

ly  17  to   22  c a r b o n   a t o m s .   F o l l o w i n g   s u c h   p r o c e s s i n g ,   t h e  

s h e e t   m a t e r i a l   was  d y e d ,   s t i l l   i n s i d e   t h e   t u r n i n g   d r u m ,  

by  t r e a t i n g   i t   w i t h   a  s o l u t i o n   of  w a t e r   and  3%  of  BASA-  

CRIL  ( r e g i s t e r e d   t r a d e   m a r k )   f o r   55  m i n u t e s   a t   4 0 ° C ,   t h e n  

f o r   an  h o u r   a t   6 0 ° C ,   a f t e r   w h i c h ,   i t   was  r i n s e d   t h o r o u g h  

l y .   F i n a l l y ,   t h e   m a t e r i a l   was  t r e a t e d ,   s t i l l   i n s i d e   t h e  

t u r n i n g   d r u m ,   w i t h   2 5 2 . 5   l i t r e s   of  a  s o l u t i o n   of  w a t e r  

and  60%  by  w e i g h t   of  PIROFLAM  ( r e g i s t e r e d   t r a d e   m a r k )   f o r  

30  m i n u t e s ,   t h e n   w i t h   5 6 . 2 5   l i t r e s   of  a  s o l u t i o n   of  w a t e r  

and  30%  by  w e i g h t   of  PIROFLAM  and  20%  by  w e i g h t   of  T R I A -  

NOL  SP  ( r e g i s t e r e d   t r a d e   m a r k )   f o r   15  m i n u t e s .   The  m a t e -  

r i a l   was  t h e n   d r i e d   w i t h   h o t   a i r   a t   60°C  i n s i d e   t h e   d r u m  

t u r n i n g   a t   a  s p e e d   of  6  r p m .  

EXAMPLE  I I  



T w e l v e   10  mm  s t r i p s   of  s y n t h e t i c   m a t e r i a l   as  i n   E x a m p l e  

I  w e r e   t r e a t e d   i n   e x a c t l y   t h e   same  way  as  i n   E x a m p l e   I ,  

b u t   u s i n g   c h r o m i u m   s u l p h a t e   in   p l a c e   of  f e r r i c   s u l p h a t e .  

The  r e s u l t i n g   m a t e r i a l   p r e s e n t e d   an  e x c e l l e n t   c o n s i s t e n -  

cy  and  f e e l   and  a  s a t i s f a c t o r y   o u t w a r d   a p p e a r a n c e   as  i n  

E x a m p l e   I .  

EXAMPLE  I I I  

The  m a t e r i a l s   u s e d   i n   E x a m p l e s   I  and  I I   w e r e   t r e a t e d   i n  

t h e   same  way  as   i n   E x a m p l e   I ,   b u t   u s i n g   a  s a l t   s o l u t i o n  

of  f e r r o u s   i n s t e a d   of  f e r r i c   s u l p h a t e .   The  r e s u l t i n g   m a -  

t e r i a l   a f t e r   p r o c e s s i n g   was  i d e n t i c a l   to   t h a t   of  E x a m -  

p l e   I .  

EXAMPLE  I V  

The  m a t e r i a l   u s e d   i n   E x a m p l e   I  was  t r e a t e d   in   e x a c t l y   t h e  

same  way  as  i n   E x a m p l e   I ,   b u t   u s i n g   g l u t a r i c   i n s t e a d   o f  

a s p a r t i c   a l d e h y d e .   The  r e s u l t i n g   m a t e r i a l   p r e s e n t e d   a  

h i g h   d e g r e e   of  f l e x i b i l i t y   as  w e l l   as  a  f a i r l y   good  a p -  

p e a r a n c e .  

EXAMPLE  V 

A f t e r   p r o c e s s i n g ,   t h e   s h e e t   m a t e r i a l   u s e d   i n   E x a m p l e   I  

was  f o r m e d   i n t o   t w e n t y   20  x  20  cm  t e s t   p i e c e s   and  c o m -  

p a r i s o n - t e s t e d ,   t o g e t h e r   w i t h   c o r r e s p o n d i n g   t e s t   p i e c e s  

of  t a n n e d   c a l f   l e a t h e r   of  t he   same  s i z e ,   as  to   t e n s i l e ,  

a b r a s i o n   and  b e n d i n g   r e s i s t a n c e .   The  r e s u l t s   a r e   s h o w n  

in   T a b l e   I .  



EXAMPLE  V I  

The  s h e e t   m a t e r i a l   u s e d   in   E x a m p l e   I  was  f o r m e d ,   b e f o r e  

and  a f t e r   p r o c e s s i n g ,   i n t o   20  x  20  cm  t e s t   p i e c e s   w h i c h  

were   t h e n   c o m b u s t i o n - t e s t e d   as  p e r   S t a n d a r d   F e d e r a t i o n  

s t a n d a r d s   n ° 3 0 2   ( h o r i z o n t a l   t e s t   p i e c e ) .   F o u r   t e s t   p i e c e s  

of  p r o c e s s e d   m a t e r i a l   dyed   d i f f e r e n t   c o l o u r s   were   c o m p a r i  

s o n - t e s t e d   w i t h   f o u r   p i e c e s   of  u n p r o c e s s e d   r aw  m a t e r i a l .  

The  r e s u l t s   e x p r e s s e d   in   t e r m s   of  c o m b u s t i o n   r a t e   ( m m / m i n )  

a r e   shown  in   T a b l e   I I .  

EXAMPLE  V I I  

The  p r o c e s s   d e s c r i b e d   in   E x a m p l e   I  was  a p p l i e d   to   a  s t a r t  

i n g   s h e e t   m a t e r i a l   c o n s i s t i n g   of  a  0 . 8   mm  t h i c k ,   t w o - p l y  

s h e e t   of  p o l y u r e t h a n e   foam  c o v e r e d   w i t h   a  c o m p a c t   p o l y -  

u r e t h a n e   f i l m ,   of  t he   t y p e   n o r m a l l y   u s e d   f o r   u p h o l s t e r i n g  

v e h i c l e   s u n s h i e l d s .   The  r e s u l t i n g   p r o d u c t ,   as  d e s c r i b e d  

in   E x a m p l e s   V  and  V I ,  g a v e   t he   same  r e s u l t s   as  t h o s e   s h o w n  

in   T a b l e s   I  and  I I ,   t h o u g h   of  i n f e r i o r   q u a l i t y   as  c o m p a r e d  

w i t h   t he   f i n i s h e d   p r o d u c t   in   E x a m p l e   I .  



1 )  -   P r o c e s s   f o r   p r o d u c i n g   a r t i f i c i a l   l e a t h e r   s i m i l a r   t o  

r e a l   l e a t h e r   by  c h e m i c a l l y   p r o c e s s i n g   p o r o u s ,   s y n t h e t i c  

s h e e t   m a t e r i a l ,   p a r t i c u l a r l y   of  t h e   t y p e   c o m p r i s i n g   a  

p o r o u s   p o l y u r e t h a n e   m a t r i x ,   t h e   l a t t e r   b e i n g   e m b e d d e d  

w i t h   p o l y e s t e r   a n d / o r   p o l y e t h y l e n e   f i b r e s ,   and  a  p r e s s e d  

p o l y u r e t h a n e   r e s i n   c o v e r   f i l m   p a t t e r n e d   t o   i m i t a t e   r e a l  

l e a t h e r ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t he   s a i d   p r o c e s s  

c o m p r i s e s   s t a g e s   w h e r e b y  :  

.  t h e   s a i d   s y n t h e t i c   s h e e t   m a t e r i a l   i s   t r e a t e d   w i t h   a  s o -  

l u t i o n   of   w a t e r   and  b i -   a n d / o r   t r i v a l e n t   m e t a l   s a l t   i n  

s u c h   a  m a n n e r   as   t o   c a u s e   t h e   s a i d   s a l t   s o l u t i o n   t o   p e r -  

m e a t e   e s s e n t i a l l y   t h e   e n t i r e   s e c t i o n   of  t h e   s a i d   s h e e t  

m a t e r i a l ;  

.  t h e   s a i d   s h e e t   m a t e r i a l   i s   t h e n   s u b j e c t e d   to   a  g r e a s -  

i n g   p r o c e s s   c o n s i s t i n g   in   t r e a t i n g   t h e   s a i d   m a t e r i a l   w i t h  

an  e m u l s i o n   of  m i n e r a l   o i l   a n d / o r   f a t t y   a c i d   e s t e r s .  

2 )  -   P r o c e s s   a c c o r d i n g   t o   C l a i m   1,  c h a r a c t e r i s e d   by  t h e  

f a c t   t h a t ,   s t r a i g h t   a f t e r   b e i n g   t r e a t e d   in   t he   s a i d   s a l t  

s o l u t i o n ,   t h e   s a i d   s h e e t   m a t e r i a l   i s   t r e a t e d   in   a  s o l u -  

t i o n   of   w a t e r   and  a  d i -   or  p o l y a l d e h y d e .  

3 )  -   P r o c e s s   a c c o r d i n g   t o   C l a i m   1  or  2,  c h a r a c t e r i s e d   b y  

t h e   f a c t   t h a t ,   u p o n   c o m p l e t i o n   of  t h e   s a i d   s a l t   s o l u t i o n  

t r e a t m e n t ,   t h e   s a i d   s a l t   s o l u t i o n   i s   b r o u g h t   to   s u c h   a  

c h e m i c a l - p h y s i e a l   c o n d i t i o n   as  t o   p r e c i p i t a t e ,   d i r e c t l y  

i n s i d e   t h e   p o r e s   of  t h e   s a i d   s h e e t   m a t e r i a l ,   t h e   c o r r e s -  

p o n d i n g   h y d r o x i d e   i n   t h e   s a i d   b i -   a n d / o r   t r i v a l e n t   m e t a l  

s a l t   i n   t h e   f o r m   of  a  g e l .  

4 )  -   P r o c e s s   a c c o r d i n g   t o   C l a i m   3,  c h a r a c t e r i s e d   by  t h e  



f a c t   t h a t   t h e   s a i d   s a l t   s o l u t i o n   i s   c a u s e d   to   p r e c i p i -  

t a t e   by  r a i s i n g   i t s   pH  v a l u e   by  a d d i n g   a  s t r o n g   b a s e .  

5 )  -   P r o c e s s   a c c o r d i n g   to   one  of  t he   f o r e g o i n g   C l a i m s ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e   s a i d   m e t a l   s a l t   i s  

a  s u l p h a t e .  

6 )  -   P r o c e s s   a c c o r d i n g   to   one  of  t he   f o r e g o i n g   C l a i m s ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   a  s y n t h e t i c   s h e e t   m a t e -  

r i a l   a b o u t   0 . 3   to   2  mm  in   t h i c k n e s s   i s   e m p l o y e d ,   t h e   s a i d  

m a t e r i a l   b e i n g   c o l l e c t e d   and  t i e d   i n t o   s u i t a b l y - s i z e d  

b a l e s   w h i c h   may  be  p l a c e d   i n s i d e   a  r o t a r y   drum  of  t h e   t y p e  

e m p l o y e d   f o r   t a n n i n g   r e a l   l e a t h e r .  

7 )  -  p r o c e s s   a c c o r d i n g   to   C l a i m   1,  c h a r a c t e r i s e d   by  t h e  

f a c t   t h a t   t h e   s a i d   s y n t h e t i c   s h e e t   m a t e r i a l   i s   f i r s t  

p l a c e d   i n s i d e   a  r o t a r y   t a n n i n g - t y p e   d r u m ,   a f t e r   w h i c h ,   i t  

i s   t r e a t e d   i n   w a t e r   c o n t a i n i n g   s u r f a c e - a c t i v e   s u b s t a n c e s ,  

a f t e r   w h i c h ,   i t   i s   t r e a t e d   in   a  t r i v a l e n t   m e t a l   s u l p h a t e  

s a l t   s o l u t i o n ,   a t   f i r s t   m a i n t a i n i n g   t h e   pH  v a l u e   of  t h e  

s a i d   s o l u t i o n   a r o u n d   3 .2   and  t h e n   c h a r g i n g   t he   t a n n i n g  

s o l u t i o n   w i t h   NaOH  so  as  to   r a i s e   t h e   pH  v a l u e   to   a b o u t  

7 - 7 . 5   and  so  p r e c i p i t a t e   t he   c o r r e s p o n d i n g   h y d r o x i d e ,  

a f t e r   w h i c h ,   t h e   s a i d   m a t e r i a l   i s   w a s h e d   and  t r e a t e d   i n  

a  5 - 1 0 %   d i a l d e h y d e   s o l u t i o n .  

8 )  -   P r o c e s s   a c c o r d i n g   to   C l a i m   7,  c h a r a c t e r i s e d   by  t h e  

f a c t   t h a t ,   a f t e r   d i a l d e h y d e   t r e a t m e n t ,   t he   s a i d   s y n t h e t i c  

s h e e t   m a t e r i a l   i s   g r e a s e d   in   a  s o l u t i o n   c o n t a i n i n g   30%  b y  

w e i g h t   of  s u l p h u r - c h a r g e d   o i l ,   dyed   u s i n g   a p p r o p r i a t e   c o -  

l o u r i n g   a g e n t s ,   w a s h e d ,   t r e a t e d   in   a  f i r e p r o o f i n g   s o l u -  

t i o n   a n d ,   f i n a l l y ,   t r e a t e d   in   a  s o f t e n i n g   s o l u t i o n   c h a r g e d  

w i t h   t he   s a i d   f i r e p r o o f i n g   s o l u t i o n .  

9 )  -   P r o c e s s   a c c o r d i n g   to   C l a i m   8,  c h a r a c t e r i s e d   by  t h e  



f a c t   t h a t   t h e   s a i d   s y n t h e t i c   s h e e t   m a t e r i a l   c o n s i s t s   o f  

a  c o m p o s i t e   m a t e r i a l   c o m p r i s i n g   p o l y e s t e r   a n d / o r   p o l y -  

e t h y l e n e   f i b r e s   e m b e d d e d   i n   a  p o r o u s   p o l y u r e t h a n e   f o a m  

m a t r i x ,   and  i s   d y e d   i n   a  r o t a r y   drum  u s i n g   a  3%  s o l u -  

t i o n   of   a  m i x t u r e   of  a t   l e a s t   one  c o m p l e x   m e t a l   c o l o u r -  

i n g   a g e n t ,   s p e e i f i e a l l y   f o r   p o l y e s t e r   f i b r e s ,   and  a t  

l e a s t   one  c o m p l e x   m e t a l   c o l o u r i n g   a g e n t   s p e c i f i c a l l y   f o r  

p o l y u r e t h a n e   r e s i n s ,   t h e   s a i d   c o l o u r i n g   s o l u t i o n   b e i n g  

i n i t i a l l y   m a i n t a i n e d   a t   a  t e m p e r a t u r e   of  a b o u t   40°C  a n d  

t h e n   r a i s e d   t o   a b o u t   60°C  a f t e r   a b o u t   a t   l e a s t   one  h o u r ' s  

t r e a t m e n t .  

1 0 )  -   P r o c e s s   a c c o r d i n g   t o   one  of  t h e   f o r e g o i n g   C l a i m s ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e   s a i d   s y n t h e t i c   s h e e t  

m a t e r i a l   i s   f i n a l l y   d r i e d   i n   h o t   a i r   and  r o l l e d   u p .  

1 1 )  -   P r o c e s s   f o r   p r o d u c i n g   a r t i f i c i a l   l e a t h e r   s i m i l a r  

t o   r e a l   l e a t h e r   by  c h e m i c a l l y   p r o c e s s i n g   p o r o u s   s y n t h e t i c  

s h e e t   m a t e r i a l   as   d e s c r i b e d   and  c l a i m e d   i n   t h e   f o r e g o i n g  

C l a i m s .  

1 2 )  -   A r t i f i c i a l   l e a t h e r   f o r   m a n u f a c t u r i n g   u p h o l s t e r y ,  

s h o e s ,   c l o t h i n g   and  s i m i l a r ,   c h a r a c t e r i s e d   by  t he   f a c t  

t h a t   i t   i s   p r o d u c e d   u s i n g   t h e   p r o c e s s   a c c o r d i n g   to   o n e  

of   C l a i m s   1  t o   1 0 .  
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