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©  Decoration  material  for  use  in  wet-transfer  printing  and  its  use  in  a  process  for  wet-transfer  printing. 

The  invention  provides  a  decoration  material  for  use  in 
the  wet  transfer  printing  process  and  the  method  of  using  the 
material. 

The  decoration  material  comprises  a  flexible  substrate, 
e.g.  paper,  on  which  is  provided  a  coating  of  a  lacquer.  The 
pattern  of  dyes  to  be  transferred  from  the  decoration  material 
to  the  material  to  be  dyed  is  carried  on  the  lacquer  coating. 
Transfer  is  obtained  by  impregnating  the  material  to  be  dyed 
with  a  pad  liquor,  then  pressing  the  patterned  face  of  the 
decoration  material  against  it  at  a  temperature  of 80  to  120°C. 

The  invention  enables  more  of  the  dye  to  be  transferred 
from  the  flexible  substrate  to  the  material  being  dyed  and 
hence  reduces  wastage  of  dye. 

The  lacquer  consists  of  a  polymer  not  dyed  by  the  dyes 
being  used,  e.g.  a  resin  such  as chlorinated  PVC or chlorinated 
natural  rubber. 



T h i s   i n v e n t i o n   r e l a t e s   to   t h e   wet   t r a n s f e r   p r i n t i n g   p r o c e s s  
and  in  p a r t i c u l a r   to   d e c o r a t i o n   m a t e r i a l s   f o r   use   t h e r e i n .  

In  t h e   wet   t r a n s f e r   p r i n t i n g   p r o c e s s ,   c o m m e r c i a l l y   k n o w n  

as  " A q u a t r a n "   t r a n s f e r   p r i n t i n g   p r o c e s s ,   t h e   f a b r i c   t o  

be  p r i n t e d   i s   m o i s t e n e d   w i t h   a  pad  l i q u o r   and  t h e n   b r o u g h t  
i n t o   c o n t a c t ,   u n d e r   h e a t   and  p r e s s u r e ,   w i t h   a  d e c o r a t i o n  

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

on  w h i c h   a  d e s i g n   has   b e e n   p r i n t e d  w i t h   p r i n t i n g   i n k s  

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

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

t h e   p r e s e n c e   of   t h e   pad  l i q u o r   and  t h e   p r i n t e d   f a b r i c  

may  t h e n   be  s t e a m e d   or  o t h e r w i s e   t r e a t e d   to  f i x   t h e   d y e s  

i f   t h e y   h a v e   n o t   b e e n   f u l l y   f i x e d   by  t h e   t r a n s f e r   p r o c e s s .  
The  f a b r i c   i s   t h e n   w a s h e d   i f   n e c e s s a r y   to  r e m o v e   r e s i d u a l  

pad   l i q u o r ,   p r i n t i n g   i n k   and  o t h e r   u n d e s i r a b l e   r e s i d u e s .  

G e n e r a l l y   t h e   f l e x i b l e   s u b s t r a t e   i s   p a p e r   of  s u f f i c i e n t  

we t   s t r e n g t h   to   a v o i d   t e a r i n g   d u r i n g   t he   t r a n s f e r  s t e p .  

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

e l s e w h e r e   i n ,   f o r   e x a m p l e ,   UK  P a t e n t   S p e c i f i c a t i o n   N o s .  

1 , 2 8 4 , 8 2 4 ,   1 , 3 8 8 , 2 2 0 ,   1 , 4 2 8 , 6 4 5 ,   1 , 4 5 2 , 1 5 3   and  1 , 4 5 0 , 9 5 1 .  

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

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

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

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



t h e   t e m p e r a t u r e   of   t h e   t r a n s f e r   s t e p   is   in  t h e  r a n g e  

80  to   1 2 0  C .   The  p r e s s u r e   may  v a r y ,   low  p r e s s u r e s   of   . 
t h e   o r d e r   of   50  KN/m  b e i n g   u s e f u l ,   a l t h o u g h   h i g h e r   p r e s s u r e  

e . g .   up  to   700  KN/m  may  be  u s e d .   The  p r e s s u r e   m u s t   b e  

h i g h   e n o u g h   to   m a i n t a i n   t h e   i n t i m a t e   c o n t a c t   n e e d e d   f o r  

a c c u r a t e   p r i n t   t r a n s f e r ,   and  m u s t   n o t   be  so  h i g h   t h a t  

t h e   pad   l i q u o r   i s   s q u e e z e d   o u t   of  t h e   f a b r i c .  

One  d i s a d v a n t a g e   w i t h   t h e   wet   t r a n s f e r   p r o c e s s   i s   t h a t  

a  c e r t a i n   a m o u n t   of   dye   r e m a i n s   on  t h e   f l e x i b l e   s u b s t r a t e  

a f t e r   t r a n s f e r   and  t h i s   dye   i s   w a s t e d .   T h i s   i s   p a r t i c u l a r l y  

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

c o t t o n   in  t h a t   t h e r e   i s   a  c h e m i c a l   s i m i l a r i t y   b e t w e e n  

c o t t o n   and  p a p e r .  

A  f u r t h e r   d i s a d v a n t a g e   o f   t h e   p r o c e s s   is   t h a t   when  p a p e r  
i s   u s e d   as  t h e   s u b s t r a t e ,   a  h i g h   wet   s t r e n g t h   m u s t   b e  

u s e d   to   a v o i d   t e a r i n g :   t h i s   i s   e x p e n s i v e   and  c a n n o t   b e  

r e u s e d .  

The   i n v e n t i o n   h a s   b e e n   made  w i t h   t h e   a b o v e   p o i n t s   i n  

m i n d .  

i n e r e f o r e   a c c o r a 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 r e   i s  

p r o v i d e d   a  d e c o r a t i o n   m a t e r i a l   f o r   use   in  t h e   we t   t r a n s f e r  

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

a  p a t t e r n   of   one  or   more   n o n - s u b l i m a b l e   d y e s   w h i c h   a r e  

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

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

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

n o t   a b s o r b   s a i d   d y e s ,   s a i d   p a t t e r n   b e i n g   c a r r i e d   on  s a i d  

c o a t i n g .  

The  f l e x i b l e   s u b s t r a t e   i s   p r e f e r a b l y   a  p a p e r .  

I t   h a s   b e e n   f o u n d   t h a t   t h e   u s e   of   a  l a c q u e r   b e t w e e n   a  

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

a m o u n t   of   dye   t r a n s f e r r e d   in   t h e   wet   t r a n s f e r   p r o c e s s .  

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

and   c o t t o n   f a b r i c s .   A  f u r t h e r   a d v a n t a g e   i s   t h a t   o r d i n a r y  

p a p e r   may  be  p r o v i d e d   w i t h   a  w a t e r p r o o f   l a c q u e r   and  u s e d  



in  t h e   wet   t r a n s f e r   p r o c e s s   t h u s   o b v i a t i n g   t h e  h e e d  t o  

u s e   t h e   more  e x p e n s i v e   h i g h   wet   s t r e n g t h   p a p e r .   The  l a c q u e r  
w i l l   g e n e r a l l y   be  a  p o l y m e r i c   m a t e r i a l ,   and  s h o u l d   b e  

one   w h o s e   s u r f a c e   is   w e t t e d   by  t h e   p r i n t i n g   i n k s   u s e d  

in   t h e   wet   t r a n s f e r   p r i n t i n g   p r o c e s s .  

T h e r e f o r e   a l s o   a c c o r d i n g   to   t h e   i n v e n t i o n   t h e r e   is   p r o v i d e d  

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

be  dyed   i s   i m p r e g n a t e d   w i t h   a  pad  l i q u o r   and  a  d e c o r a t i o n  

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

of   a  l a c q u e r   w h i c h   i s   n o t   d y e d   by  s a i d   d y e s   and  d o e s  

n o t   a b s o r b   s a i d   d y e s ,   and  b e a r i n g   on  i t s   l a c q u e r   c o a t e d  

f a c e   a  p a t t e r n   of   one   or   more  n o n - s u b l i m a b l e   d y e s ,   i s  

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

m a t e r i a l   and  h e a t e d   to   a  t e m p e r a t u r e   in  t h e   r a n g e   80  

to   1 2 0  C   u n d e r   p r e s s u r e   w h e r e b y   t h e   dye  p a t t e r n   i s   t r a n s f e r r e d  

to   t h e   i m p r e g n a t e d   m a t e r i a l .  

Many  r e s i n s   a r e   s u i t a b l e   f o r   u se   as  l a c q u e r s   i n c l u d i n g  

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

n a t u r a l   r u b b e r   c o m m e r c i a l l y   a v a i l a b l e   f rom  I m p e r i a l   C h e m i c a l  

I n d u s t r i e s   L i m i t e d   ( I . C . I . ) ,   c h l o r i n a t e d   p o l y v i n y l   c h l o r i d e  

e . g .   G e n c l o r ,   a l s o   c o m m e r c i a l l y   a v a i l a b l e   f rom  I . C . I . ,  

c e l l u l o s e   d e r i v a t i v e s ,  p a r t i c u l a r l y   m i x e d   e s t e r s   e . g .  

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

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

r e s i n s   e . g .   P i c c o v a r   AB180  c o m m e r c i a l l y   a v a i l a b l e   f r o m  

C o l e   C h e m i c a l s   L t d .   and  H e r c u r e s   r e s i n s   c o m m e r c i a l l y  

a v a i l a b l e   f r o m   H e r c u l e s .   P a r t i c u l a r l y   good  r e s u l t s   a r e  

a c h i e v e d   w i t h   c h l o r i n a t e d   r u b b e r   o r   P V C  r e s i n s   p l a s t i c i s e d  

w i t h   c h l o r i n a t e d   p a r a f f i n   wax  e . g .   C e r e c l o r ,   ( c o m m e r c i a l l y  

a v a i l a b l e   f r o m   I m p e r i a l   C h e m i c a l   I n d u s t r i e s   L t d . )  

x n e   l a c q u e r   may  be  c o a t e d   o n t o   t h e   p a p e r   as  a  s o l u t i o n ,  

e i t h e r   in  w a t e r   or   s o l v e n t ,   or   as   a  d i s p e r s i o n   or   e m u l s i o n ,  

o r   as  a  h o t   m e l t   c o a t i n g .   I t   may  be  a p p l i e d   by  any  m e t h o d  

w h i c h   w i l l   g i v e   a  c o n t i n u o u s   f i l m   of   t h e   l a c q u e r   e . g .  

by  s p r a y i n g ,   k n i f e   c o a t i n g   o r   r o l l e r   c o a t i n g .   The  c o a t i n g  

w e i g h t   may  v a r y   f r o m   a b o u t   3  g r a m s   p e r   s q u a r e   m e t r e   u p  

to   a b o u t   25  g r a m s   p e r   s q u a r e   m e t r e ,   t h e   n o r m a l   c o a t i n g  



w e i g h t   b e i n g   in   t h e   r a n g e   5  to   12  g r a m s   p e r   s q u a r e   m e t r e .  

P r e f e r a b l y   t h e   l a c q u e r   i s   a p p l i e d   as  a  s o l u t i o n   of   a  

r e s i n ,   p l u s   any   p l a s t i c i s e r s ,   p i g m e n t s ,   s t a b i l i z e r s   e t c .  

w h i c h   may  be  n e e d e d   in  t h e   p a r t i c u l a r   i n s t a n c e s ,   in  a  

r a p i d   d r y i n g   o r g a n i c   s o l v e n t   s u c h   as   t o l u e n e .  

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

t h e   l a c q u e r s   may  be  i m p r o v e d   by  t h e   i n c o r p o r a t i o n   o f  

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

l e a f i n g   p i g m e n t   may  be  u s e d   in  a m o u n t s   i n  t h e   r a n g e  a b o u t  

5  to   20%  by  w e i g h t   o f   t h e   r e s i n   or  r e s i n   p l u s   p l a s t i c i s e r .  

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

10%  by  w e i g h t   of   t h e   r e s i n   or   r e s i n s   p l u s   p l a s t i c i s e r .  

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

a r e   c h o s e n   to   be  s u b s t a n t i v e   to   t h e   p a r t i c u l a r   f i b r e  

t o   be  d y e d .   The  d y e s   a r e   n o n - s u b l i m a b l e  i . e .   t h e y   d o  

n o t   s u b l i m e   to   a  c o m m e r c i a l   e x t e n t   a t   t e m p e r a t u r e s   b e l o w  
0  

2 2 0  C   and  a r e   t r a n s f e r a b l e   u n d e r   t h e   wet  t r a n s f e r   p r i n t i n g  

c o n d i t i o n s .   Some  s u i t a b l e   d y e s   a r e   e x e m p l i f i e d   in  t h e  

a b o v e   l i s t e d   UK  p a t e n t s   s p e c i f i c a t i o n s .  

The   i n v e n t i o n   w i l l   now  be  i l l u s t r a t e d   by  means   o f   t h e  

f o l l o w i n g   e x a m p l e .  

EXAMPLE 

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

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



I t   i s   t h e n   p r i n t e d   in  a  m u l t i c o l o u r   d e s i g n ,   u s i n g   i n k s  

o f  t h e   f o l l o w i n g   c o m p o s i t i o n  

Amoun t   and  c o l o u r   of   t h e   dye   i s   c h o s e n   a c c o r d i n g   to  t h e  

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

by  ICI  u n d e r   t h e   name  " P R O C I O N " .  

T h i s   l a c q u e r e d   and  p r i n t e d   p a p e r   can   t h e n   be  s t o r e d   i n d e f i n i t e l y  

Fo r   u s e ,   a  c o t t o n   f a b r i c   i s   w e t t e d   w i t h   a  pad  l i q u o r  

of   t h e   f o l l o w i n g   f o r m u l a t i o n  

The  w e t t e d   f a b r i c   i s   p r e s s e d   i n t o   c o n t a c t   w i t h   t h e   p r i n t e d  

s i d e   of   t h e   p a p e r ,   f o r   50  s e c o n d s   a t   100  C  and  138  K N / m  .  

The  p a p e r   i s   r e m o v e d   and  t h e   f a b r i c   s t e a m e d   f o r   2  m i n u t e s  

to   f i x   t h e   dye   and  t h e n   w a s h e d   and  d r i e d .   ( O t h e r   p r o c e d u r e s  

may  be  u s e d   to  f i x   t h e   dye   as  r e q u i r e d ) .  

The  f a b r i c   i s   p r i n t e d   w i t h   t h e   d e s i g n   in  f a s t ,   b r i g h t ,  

c o l o u r s .  

Two  e x a m p l e s   B  a n d   C  o f   a l t e r n a t i v e   l a c q u e r   f o r m u l a t i o n s  

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



In  t h i s   f o r m u l a t i o n   t h e   c e l l u l o s e   a c e t a t e  -   b u t y r a t e  

(CAB)  may  be  r e p l a c e d   by  o t h e r   c e l l u l o s e   d e r i v a t i v e s ,  

s u c h   as  c e l l u l o s e   a c e t a t e - p r o p i o n a t e ,   or   e t h y l   c e l l u l o s e .  

C.  P o s t  -   c h l o r i n a t e d   p o l y v i n y l  



i .   A  a e c o r a t i o n   m a t e r i a l   f o r   use   in  t h e   wet  t r a n s f e r  

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

b e a r i n g   a  p a t t e r n   of   one  or   more   n o n - s u b l i m a b l e  

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

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

h a v i n g   a  c o a t i n g   of   a  l a c q u e r   w h i c h   is   n o t   d y e d  

uy  s a i d   d y e s   and  d o e s   n o t   a b s o r b   s a i d   d y e s ,   s a i d  

p a t t e r n   b e i n g   c a r r i e d   on  s a i d   c o a t i n g .  

2.  A  d e c o r a t i o n   m a t e r i a l   a c c o r d i n g   to   C l a i m   1  in  w h i c h  

t h e   f l e x i b l e   s u b s t r a t e   i s   p a p e r .  

3 .  A   a e c o r a t i o n   m a t e r i a l   a c c o r d i n g   to   C l a i m   1  or   2 

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

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

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

r e s i n s .  

4.  A  d e c o r a t i o n   m a t e r i a l   a c c o r d i n g   to   C l a i m   3  in  w h i c h  

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

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

e t h y l   c e l l u l o s e ,   c e l l u l o s e   a c e t a t e - b u t y r a t e ,   a n d  

c e l l u l o s e   a c e t a t e - p r o p i o n a t e .  

5.  A  d e c o r a t i o n   m a t e r i a l   a c c o r d i n g   to   C l a i m   4  in  w h i c h  

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

or   c h l o r i n a t e d   p o l y v i n y l   c h l o r i d e   r e s i n   a n d ,   a s  

p l a s t i c i z e r ,   a  c h l o r i n a t e d   p a r a f f i n - w a x .  

6.  A  d e c o r a t i o n   m a t e r i a l   a c c o r d i n g   to   any   one  of   c l a i m s  

1  to   5  in  w h i c h   t h e   l a c q u e r   a l s o   i n c l u d e s   a  l e a f i n g  

p i g m e n t .  

7.  A  d e c o r a t i o n   m a t e r i a l   a c c o r d i n g   to  C l a i m   6  in  w h i c h  

t h e   l e a f i n g   p i g m e n t   i s   p r e s e n t   in  an  a m o u n t   of   5 

to   20%  by  w e i g h t   b a s e d   on  t o t a l   r e s i n   p l u s   any   p l a s t i c i z e r  

f o r   t h e   r e s i n .  

8 .  A   p r o c e s s   f o r   t r a n s f e r r i n g   d y e s   in  w h i c h   a  m a t e r i a l  

t o   be  d y e d   i s   i m p r e g n a t e d   w i t h   a  pad  l i q u o r   a n d  



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

h a v i n g   a  c o a t i n g   of   a  l a c q u e r ,   w h i c h   i s   no t   d y e d  

by  s a i d   d y e s   and  d o e s   n o t   a b s o r b   s a i d   d y e s ,   b e a r i n g  

a  p a t t e r n   of   one   or   more   n o n - s u b l i m a b l e   d y e s ,   i s  

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

t h e   i m p r e g n a t e d   m a t e r i a l   and  h e a t e d   to  a  t e m p e r a t u r e  
0  0  

in  t h e   r a n g e   80  C  to  120  C  u n d e r   p r e s s u r e   w h e r e b y  

t h e   dye   p a t t e r n   i s   t r a n s f e r r e d   to   t h e   i m p r e g n a t e d  

m a t e r i a l .  
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