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®  Method  for  the  manufacture  of  amino-formaldehyde  resins  and  resins  obtained  by  this  method. 

A  method  for  the  manufacture  of  an  amino- 
formaldehyde  resin.  An  amino  compound  is  reacted  with 
formaldehyde  or  paraformaldehyde  in  the  liquid  phase,  the 
latter  being  ensured  by  the  presence  of  a  reactive  modifier  in 
the  reaction  mixture. 

The  reactive  modifier  comprises  an  amino- 
formaldehyde  resin  which  is  capable  of  reaction  with  further 
monomers  and  capable  of  rendering  the  mixture  of  reactants 
liquid  at  least at  the  temperature  at  which  the  reaction  is  to 
be  carried  out. 

An  amino-formaldehyde  resin  obtained  by this  method. 



TECHNICAL  F I E L D  

T h i s   i n v e n t i o n   r e l a t e s   to   t h e   m a n u f a c t u r e   of   r e s i n s ,  
and  in   p a r t i c u l a r   t h e   m a n u f a c t u r e   of   a m i n o f o r m a l d e h y d e  

r e s i n s ,  

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

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

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

a r e   u r e a   and   m e l a m i n e   and  t h e i r   d e r i v a t i v e s .  

BACKGOUND  ART 

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

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

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

c o m p o u n d   and   f o r m a l d e h y d e   in   an  a q u e o u s   s y s t e m   a t  

a  t e m p e r a t u r e   of   60  t o   9 0 ° C .  

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

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

be  r e m o v e d .  

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

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

v o l u m e   of   w a t e r   h a s   t o  b e   r e m o v e d .  

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

f r o m   u r e a - f o r m a l d e h y d e   r e s i n ,   as  u s e d ,   f o r   e x a m p l e ,  

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

m a y   be  p r o d u c e d   f rom  r e s i n s   of   l o w   w a t e r   c o n t e n t  

as   d e s c r i b e d   in  o u r  U K   P a t e n t   A p p l i c a t i o n   N o . 5 1 2 6 9 / 7 7 .  



I t   h a s   b e e n   d i s c l o s e d   (US  P a t e n t   N o . 1 , 9 8 5 , 9 3 7 )   t h a t  

p o l y h y d r i c   a l c o h o l s   can   be  r e a c t e d   w i t h  m e t h y l o l  

u r e a s ,  m e t h y l   e t h e r s   t h e r e o f ,   o r   d i m e t h y l   t h i o u r e a  

t o   g i v e   a  c l e a r   v i s c o u s   s o l u t i o n .  

I t   h a s   b e e n   d i s c l o s e d   (US  P a t e n t   N o . 1 , 9 8 6 , 0 6 7 )   t h a t  

u r e a   can   be  r e a c t e d   w i t h   a  g l y c o l   and  t h e   p r o d u c t  

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

F i n a l l y   i t   h a s   b e e n   d i s c l o s e d   (UK  P a t e n t   1 , 1 0 7 , 2 4 5 )  

t h a t   a  p o l y e t h e r u r e a   can   be  o b t a i n e d   by  r e a c t i n g  

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

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

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

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

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

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

o r   m e l a m i n e - f o r m a l d e h y d e   r e s i n s .  

I t   h a s   b e e n   p r o p o s e d   ( U K  P a t e n t   No.  1 , 3 9 0 , 3 7 0 )   t o  

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

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

and   h e x a m e t h y l e n e   t e t r a m i n e   in   a  m o l a r   r a t i o   in   t h e  

r a n g e   f r o m   1 : 1 . 1 : 0 . 0 1   t o   1 : 2 5 : 0 . 2 .   T h i s   p r o p o s a l ,  

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

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

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

The  p r e s e n t   i n v e n t i o n   i s   t h u s   c o n c e r n e d   w i t h   t h e   p r o b l e m  

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

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

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

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

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

of   o u r   c o - p e n d i n g   UK  P a t e n t   A p p l i c a t i o n   No  2 1 7 5 1 / 7 7  

i n   w h i c h   we  d e s c r i b e   a  m e t h o d   f o r   t h e   m a n u f a c t u r e   o f  

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

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

a t   a  t e m p e r a t u r e   a b o v e   60°C  in   t h e   l i q u i d   p h a s e ,   t h e  



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

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

c a p a b l e   of   t a k i n g   p a r t   in   s a i d   r e a c t i o n   and   a l s o   c a p a b l e  
of   m o d i f y i n g  t h e   m i x t u r e   of   r e a c t a r t s   to   be  l i q u i d   a t  

t h e   t e m p e r a t u r e   a t   w h i c h   t h e   r e a c t i o n   i s   to   be  c a r r i e d  

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

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

d i f f e r e n t   c o m p o u n d s   as   r e a c t i v e   m o d i f i e r s .   The  p r o d u c t s  

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

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

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

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

r e s i n .  

The  p r e s e n t   i n v e n t i o n   has   as  i t s   p r i m a r y   o b j e c t i v e   t h e  

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

c o n t e n t   t h a n  t h o s e   o b t a i n e d   by  t h e   c o n v e n t i o n a l   a q u e o u s  

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

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

DESCRIPTION  OF  THE  INVENTION 

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   a  m e t h o d   f o r   t h e  

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

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

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

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

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

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

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

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

t h e   r e a c t i o n   i s   to   be  c a r r i e d   o u t .  

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

a b o v e   60°C  and  m o r e   p r e f e r a b l y   in   t h e   r a n g e   7 0  C   t o  

1 1 5 ° C .  

In  c a r r y i n g   o u t   t h e   m e t h o d   of   t h i s   i n v e n t i o n   w a t e r   m a y  

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

i n   t h e   r e a c t i o n   m i x t u r e   ( e x c l u d i n g   w a t e r   f o r m e d   in   t h e  

c o n d e n s a t i o n   r e a c t i o n )  i s   p r e f e r a b l y   l e s s   t h a n   6%  b y  

w e i g h t   of   t h e   t o t a l   m i x t u r e .  



A l t h o u g h   t h e s e   low  w a t e r   c o n t e n t s   in   t h e  i n i t i a l   r e a c t i o n  

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

of   low  w a t e r   c o n t e n t   a r e  n o t   f r e e l y   a v a i l a b l e   t o   u s e  

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

a  r e a c t a n t   r e s i n   ( i . e .   one   c a p a b l e   o f   r e a c t i n g   w i t h  

f u r t h e r   m o n o m e r s )   can   be  u s e d   s u c c e s s f u l l y   as  a  r e a c t i v e  

m o d i f i e r .   The  end   p r o d u c t   when  u s i n g   s u c h   a  m o d i f i e r  

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

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

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

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

t h e   r e a c t i o n   m i x t u r e .  

The  r e a c t i v e   m o d i f i e r ,   i . e .   t h e   i n i t i a l   a m i n o f o r m a l d e h y d e  

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

of   t h e   r e s i n   p r o d u c e d .   The  f u n c t i o n   of   t h e   r e a c t i v e  

m o d i f i e r   in   t h e   m e t h o d   of   t h i s   i n v e n t i o n   i s   t o   r e n d e r  

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

r e a c t i o n   so  t h a t  t h e   r e a c t i o n   can   be  c a r r i e d   o u t   i n  

a  l i q u i d   p h a s e .  

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

may  b e  a   r e s i n   c o n t a i n i n g   t h e   same  m o n o m e r s   in   t h e   s a m e  

r a t i o   as   t h e   r e s i n   b e i n g   m a n u f a c t u r e d .   H o w e v e r ,   t h i s  .  

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

r e s i n   may  c o n t a i n   d i f f e r e n t   p r o p o r t i o n s   of   m o n o m e r s ,  

a n d / o r   a d d i t i o n a l   o r   d i f f e r e n t   m o n o m e r s   as   d e s i r e d ,  

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

f u n c t i o n   as  r e a c t i v e   m o d i f i e r .  

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

m i x e d   r e s i n s ,   as   w e l l   as  a  m e a n s   o f   m a k i n g   a m i n o f o r m a l d e h y d e  

r e s i n s   o f   low  w a t e r   c o n t e n t .  

F o r   e x a m p l e ,   a  u r e a   f o r m a l d e h y d e   r e s i n   may  be  p r o d u c e d ,  

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

s o l v e n t ,   o r   v i c e - v e r s a .  

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

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

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



a l s o   w i l l   be  l i m i t e d   by  t h e   e x t e n t   to   w h i c h   i t  i s  c a p a b d e  

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

t h e   r e a c t i v e   m o d i f i e r   i s   a  l i q u i d   r e s i n   in   w h i c h   t h e  
o t h e r   r e a c t a n t s   a r e   h i g h l y   s o l u b l e   i t   n e e d   be  u s e d  

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

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

In  g e n e r a l ,   h o w e v e r   t h e   m o l a r   p r o p o r t i o n   of   t h e   r e s i n  

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

n o t   be  g r e a t e r   t h a n   40%  a n d  w i l l  p r e f e r a b l y   be  s u b s t a n t i a l l y  

l e s s .  

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

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

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

r e a c t i o n   m i x t u r e   in   t h e   d e s i r e d   l i q u i d   p h a s e .   T h e p H  

of  t h e   s y s t e m   d u r i n g   t h i s   s t a g e   i s   a l k a l i n e .   When  t h e  

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

may  be  a c c e l e r a t e d   by  a c i d i f y i n g   t h e   r e a c t i o n   m i x t u r e  

i f   t h i s   i s . d e s i r a b l e ,   b u t   in   many  c a s e s ,   p a r t i c u l a r l y  

when   m e l a m i n e   i s   t h e   a m i n o   c o m p o u n d ,   t h e r e   i s   no  n e e d  

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

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

i s   s u b s e q u e n t l y   n e u t r a l i z e d   o r   made  a l k a l i n e   b e f o r e  

s t o r a g e .  

O t h e r   i n g r e d i e n t s   may  be  a d d e d   to   t h e   r e a c t i o n   m i x t u r e  

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

when  m a k i n g   a  u r e a / f o r m a l d e h y d e   r e s i n   t o   be  f o a m e d   b e i n g  

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

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

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

The  i n v e n t i o n   may  be  u s e d   in   c o n j u n c t i o n   w i t h   t h e   m e t h o d  

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

i n   o u r   c o - p e n d i n g   UK  P a t e n t   A p p l i c a t i o n   No.  2 1 7 5 1 / 7 7 .  

EMBODIMENTS  OF  THE  INVENTION 

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

m e a n s   of   t h e   f o l l o w i n g   E x a m p l e s .  



E x a m p l e   1 

T h i s   e x a m p l e   i l l u s t r a t e s   t h e  p r e p a r a t i o n   o f   a  r e s i n  

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

The  r e a g e n t   q u a n t i t i e s   u s e d   a r e   d e t a i l e d   in   T a b l e   1 .  

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

o f   9 3 . 0 %   and  an  o v e r a l l   u r e a : f o r m a l d e h y d e   m o l a r   r a t i o  

of   1 : 1 . 3 3 .  

The  p r e p a r a t i o n   o f   t h e   r e s i n  w a s   c a r r i e d   o u t   in   a  5  

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

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

m a n t l e .  

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

b e l o w   i n   t a b u l a r   f o r m   in   T a b l e   I I .  





The  r e s i n   was  s o l u b l e   in   w a t e r ,  y i e l d i n g   a  c l o u d y  s o l u t i o n .  

A f t e r   s t a n d i n g   f o r   8  d a y s   an  a m b i e n t   t e m p e r a t u r e   t h e  

r e s i n   had   s e t   to   a  f i r m   w h i t e   p a s t e .   T h i s   c o u l d   b e  

d i s p e r s e d   in   c o l d   w a t e r   to   y i e l d   a  m i l k y   d i s p e r s i o n  

of   pH  9.  I t   was  a l m o s t   c o m p l e t e l y  s o l u b l e   i n   b o i l d i n g  

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

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

E x a m p l e   2  

T h i s   e x a m p l e   i l l u s t r a t e s   t h e   p r e p a r a t i o n   o f   a  r e s i n  

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

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

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

and   u r e a   a r e   d i s s o l v e d   in   t u r n   in   t h e   U . F .   r e s i n   u n d e r  

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

a c i d   c o n d i t i o n s .  

The  r e a g e n t   q u a n t i t i e s   u s e d   a r e   d e t a i l e d   b e l o w   in   T a b l e   I I I .  

The  U . F .   r e s i n   was  c h a r g e d   t o   a  r e a c t i o n   v e s s e l   p r o v i d e d  

w i t h   a  h e a t i n g / c o o l i n g   j a c k e t   and  f i t t e d   w i t h   a  s t i r r e r ,  

t h e r m o m e t e r   and  r e f l u x   c o n d e n s e r .   The  pH  of   t h e   r e s i n  

was   a d j u s t e d   t o   10  w i t h   40%  NaOH  and  h e a t i n g   and   s t i r r i n g  

c o m m e n c e d .  



When  t h e   t e m p e r a t u r e   in  t h e   v e s s e l   had  r e a c h e d   3 5 ° C  

g r a d u a l   a d d i t i o n   of   t h e   BL35  M . F .   r e s i n   was  c o m m e n c e d ,  

t h e   t o t a l   a d d i t i o n   t a k i n g   15  m i n u t e s   and  t h e   t e m p e r a t u r e  

r i s i n g   to   56°C  d u r i n g   t h a t   p e r i o d .   The  t e m p e r a t u r e  

was  t h e n   i n c r e a s e d   g r a d u a l l y   to   780C  when  g r a d u a l   a d d i t i o n  

of   t h e   p a r a f o r m a l d e h y d e   was  c o m m e n c e d .   D u r i n g   a d d i t i o n  

of   t h e  p a r a f o r m ,   w h i c h   t o o k   55  m i n u t e s ,   t h e   pH  was  m a i n t a i n e d  

a b o v e   8  by  a d d i t i o n   of   40%  NaOH  as  n e c e s s a r y   (2ml  NaOH 

a d d e d   t o g e t h e r )   and  t h e   t e m p e r a t u r e   was  h e l d   at   85  t o  
9 0 ° C .  

G r a d u a l   a d d i t i o n   of  u r e a   was  t h e n   c o m m e n c e d   w i t h   t h e  

h e a t i n g   o f f ,   t h e   t e m p e r a t u r e   and  pH  b e i n g   h e l d   as  f o r  

t h e   p a r a f o r m   a d d i t i o n ,   h e a t i n g   and  a d d i n g   40%  NaOH  a s  

n e c e s s a r y .  

When  t h e   u r e a   a d d i t i o n   was  c o m p l e t e   t h e   pH  of   t h e   m i x t u r e  

was   a l l o w e d   t o   f a l l   t o   6  and   2  ml  o f   Ammonium  S u l p h a m a t e  

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

45  m i n u t e s .   D u r i n g   t h e   r e a c t i o n   t h e   t e m p e r a t u r e   w a s  

h e l d   i n   t h e   r a n g e   85°  to   90°C  and  t h e   pH  in  t h e   r a n g e  

5i   t o  7   by  p e r i o d i c   a d d i t i o n s   of   Ammonium  S u l p h a m a t e .  

A f t e r   t h e   45  m i n u t e s   t h e   pH  was  r a i s e d   to   8½  by  a d d i n g  

3  ml  of   NaOH  and  f o r c e d   c o o l i n g   of   t h e   r e a c t i o n   v e s s e l  

was  b e g u n .  

A  h a z y   r e s i n   s o l u t i o n   was  o b t a i n e d   h a v i n g   a  v i s c o s i t y  

of   1 3 , 3 6 0   p o i s e   a t   24½°C  and  a  low  w a t e r   c o n t e n t . ,  

E x a m p l e   3 

T h i s   e x a m p l e   i l l u s t r a t e s   t h e   u s e   of   an  a q u e o u s   s o l u t i o n  

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

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

The  r e a g e n t s   u s e d   a r e   t a b u l a t e d   b e l o w   in  T a b l e   I V .  



( I t s   u s u a l   u s e   i s   i n   i m p r e g n a t i o n   of  p r i n t   and  o v e r l a y  

p a p e r s   in   l a m i n a t i n g )  

T h i s   f o r m u l a t i o n   g i v e s   a  t o t a l   w a t e r   c o n t e n t   o f . 1 7 %  

by  w e i g h t   in   t h e   r e a c t i o n   m i x t u r e .  

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

in   t a b u l a r   f o r m   b e l o w   in   T a b l e   V .  



The  r e s i n   p r o d u c e d   had   a  v i s c o s i t y   of   22 ,  560   p o i s e   a t  
2 4 ° C   a n d   an  SRY  s o l i d s   c o n t e n t  o f   7 7 . 7 % .  

E x a m p l e   4  

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

r e s i n   u s i n g   a  Uron   r e s i n   as   r e a c t i v e   m o d i f i e r   and   u r e a  
a n d   p a r a f o r m   as   t h e   o t h e r   r e a c t a n t s .   The  r e a g e n t s   u s e d  

a r e   d e t a i l e d   in   T a b l e   V I .  

The   b i s   ( m e t h o x y m e t h y l )   u r o n   r e s i n   i s   a  l i q u i d  

w i t h   a  s o l i d s   c o n t e n t   o f   95%  t o   1 0 0 % .  

The   p r o c e d u r e   f o l l o w e d   was  as   f o l l o w s .   The  u r o n   r e s i n   w a s  

c h a r g e d   t o   a  r e a c t i o n   v e s s e l ,   s t i r r e d   and   h e a t e d .   The  p H  

o f   t h e   r e s i n   was  8 . 5 .   When  t h e   t e m p e r a t u r e   r e a c h e d   6 2 ° C  

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

i n   t h e   r a n g e   6 0  t o   65°C  a n d  t h e   pH  a t   8 . 5 .   The  p a r a f o r m  

a d d i t i o n   was  c o m p l e t e   a f t e r   30  m i n s ,   and   t h e   mix   was  m a i n t a i n  

a t   62  t o   64°C  f o r   a  f u r t h e r   75  m i n s .   The  p a r a f o r m   was  n o t  

c o m p l e t e l y   d i s s o l v e d .   U r e a   a d d i t i o n   was  t h e n   b e g u n ,  

m a i n t a i n i n g  t h e   same  t e m p e r a t u r e   a n d   pH,  and   was  c o m p l e t e d  

i n   60  m i n s   d u r i n g   w h i c h   t i m e   t h e   s o l i d s   w e r e  d i s s o l v i n g  

g i v i n g   a  w h i t e   o p a q u e   r e s i n .   A f t e r   a  f u r t h e r   28  m i n s   t h e  

s o l i d s   w e r e   t o t a l l y   d i s s o l v e d ,   t h e   pH  was   7½  and  t h e   r e s i n  

was  o p a q u e .   H e a t i n g   was  s t o p p e d   and   t h e   l i q u i d   r e s i n   g r a d u a l  

c l e a r e d .  

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

E x a m p l e   5  

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

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

and   u r e a   and   p a r a f o r m   as   t h e   o t h e r   r e a c t a n t s .  



The   r e a g e n t s   u s e d   a r e   d e t a i l e d   b e l o w   i n  T a b l e  V I I  

*BC  309  i s   a  l i q u i d   r e s i n   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  

B r i t i s h   I n d u s t r i a l   P l a s t i c s   L i m i t e d   a n d   h a s   a  s o l i d s  

c o n t e n t  o f   90%  ( S R Y  s o l i d s   c o n t e n t   8 0 % ) .  

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

i n   T a b l e   V I I I .  



The  r e s i n   p r o d u c e d   was  a  p a s t y   s o l i d   when  c o l d ,   a n d  

had   an  SRY  s o l i d s   c o n t e n t   of   7 9 . 8 %  

I t   s h o u l d   be  n o t e d   t h a t   t h e   SRY  s o l i d s   c o n t e n t   q u o t e d  

in   t h e   a b o v e  E x a m p l e s   w e r e   m e a s u r e d   by  h e a t i n g   w e i g h e d  

s a m p l e s   of   t h e   r e s i n s   f o r   3  h o u r s ,   a t   120°C  to   d r i v e  

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

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

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

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

t h e   n o n - a q u e o u s   c o n t e n t   i s   a l l   t a k e n   to   be  s o l i d s ,   a n d  

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

f i g u r e .  



1.  A  m e t h o d   f o r   t h e   m a n u f a c t u r e   o f   an  a m i n o - f o r m a l d e h y d e  

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

w i t h   f o r m a l d e h y d e   o r   p a r a f o r m a l d e h y d e   in   t h e   l i q u i d  

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

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

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

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

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

t e m p e r a t u r e   a t   w h i c h   t h e   r e a c t i o n   i s   to   be  c a r r i e d  

o u t .  

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

i s   c a r r i e d   o u t   a t   a  t e m p e r a t u r e   a b o v e   6 0 ° C .  

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

i s   c a r r i e d   o u t   b e t w e e n   70°C  and   1 1 5 ° C .  

4.  A  m e t h o d   a c c o r d i n g   t o   C l a i m   1,  o r   2  o r   3  in   w h i c h  

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

l i q u i d   a m i n o - f o r m a l d e h y d e .  r e s i n   h a v i n g   a  w a t e r  

c o n t e n t   o f   l e s s   t h a n   10%  by  w e i g h t .  

5.  A  m e t h o d   a c c o r d i n g   t o   C l a i m   1,  2  o r   3  in   w h i c h  

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

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

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

c o n t e n t   of   a t   l e a s t   50%  by  w e i g h t .  

6.  A  m e t h o d   a c c o r d i n g . t o   any  one   o f   t h e   p r e c e d i n g  

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

c o n t a i n i n g   t h e   same  m o n o m e r s   in   t h e   same  r a t i o  

as  t h e   r e s i n   b e i n g   m a n u f a c t u r e d .  

7.  A  m e t h o d   a c c o r d i n g   t o   any  one   of   t h e   p r e c e d i n g  

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

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

o r   u r e a .  



8.  A  m e t h o d   a c c o r d i n g   to   any  one   of   t h e   p r e c e d i n g  

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

f r o m   u r e a   f o r m a l d e h y d e   r e s i n s ,   m e l a m i n e   f o r m a l d e h y d e  

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

9.  A  m e t h o d   a c c o r d i n g   t o   any  one   of  t h e   p r e c e d i n g  

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

t h e   r e a c t i o n   m i x t u r e   i s   l e s s   t h a n   6%  by  w e i g h t  

of   t h e   t o t a l   m i x t u r e .  

10.   A  m e t h o d   f o r   t h e   m a n u f a c t u r e   of   an  a m i n o - f o r m a l d e h y d e  

r e s i n   s u b s t a n t i a l l y   as   d e s c r i b e d   h e r e i n   in  e x a m p l e  

1  o r   2 .  

11.   A  m e t h o d   f o r   t h e   m a n u f a c t u r e   of  an  a m i n o - f o r m a l d e h y d e  

r e s i n   s u b s t a n t i a l l y   as   d e s c r i b e d   h e r e i n   in   e x a m p l e  

3,  4  o r   5 .  

12.   An  a m i n o - f o r m a l d e h y d e   r e s i n   m a n u f a c t u r e d   by  a  m e t h o d  

as  c l a i m e d   in   any  one  of   t h e   p r e c e d i n g   c l a i m s .  
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