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The  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  p h o t o c h r o m i c  

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

p t i o n   of   t h e   i n c i d e n t   r a d i a t i o n .   Wi th   t h e   w o r d  

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

to  c h a n g e   in  c o l o r ,   b o t h   when  s e e n   in   t r a s p a r e n c e  

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

i n c i d e n t   r a d i a t i o n   i n t e n s i t y ,   More  p a r t i c u l a r l y  

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

is   c o n s i d e r e d   p h o t o c h r o m i c   when  i t   d a r k e n s   r e v e r s i b i l y  

when  t h e   l e v e l   of   t h e   l i g h t   p a s s i n g   t h e r e t h r o u g h  

i n c r e a s e s .   In  g e n e r a l   t h e   p h o t o c h r o m i c   e f f e c t   i s  

n o t   a l w a y s   a s s o c i a t e d   w i t h   or   due  to   an  a t t e n u a t i o n  

of  t h e   i n c i d e n t   r a d i a t i o n .  

The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   to   r e a l i z e  

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

of  t h e   c o m p o u n d   is   a s s o c i a t e d   w i t h   an  a t t e n u a t i o n  

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

v i s i b l e   and  u l t r a v i o l e t   r a n g e s   o f   w a v e l e n g t h s .  

I t   is   e v i d e n t   t h e   u s e f u l n e s s   of  a  l i q u i d   c o m p o s i t i o n  

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

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

p a s s i n g   t h e r e t r o u g h   as  a  f u n c t i o n   of   t h e   i n c r e a s i n g  

i n t e n s i t y   of   t h e   r a d i a t i o n .   More  p a r t i c u l a r l y   s u c h  

a  s u b s t a n c e   can   be  a p p l i e d   to   t r a n s p a r e n t   s u r f a c e s ,  

b o t h   c o l o r e d   or  p l a i n ,   as  a  p r o t e c t i o n   a g a i n s t   e x c e s s i v e  



b r i g h t n e s s ,   g l a r e   e t c .   Such  a  c o m p o s i t i o n   p r o v i d e s  

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

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

e t c .  

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

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

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

known  i n o r g a n i c   or   m i n e r a l   l e n s e s   in  s p e c t a c l e s  

f o r   s k i e r s   or   s n o w - g o g g l e s   i n c o r p o r a t i n g   s u b s t a n c e s  

t h a t   c h a n g e   t h e i r   c o l o r   as  a  f u n c t i o n   of   t h e   e n v i r o n m e n t  

l i g h t   a l s o   a l l o w i n g   a  m o d e s t   a t t e n u a t i o n .   B e s i d e s  

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

s u b s t a n c e s   h a v e   t h e   s h o r t c o m i n g   t h a t   t h e y   can   b e  

e m p l o y e d   o n l y   in   a  g l a s s   ( i n o r g a n i c )   c o m p o u n d   p u r p o s e l y  

p r e p a r e d   so  t h a t   t h e   t e c h n i q u e   c a n n o t   be  u s e d   w i t h  

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

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

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

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

and  i n c o n v e n i e n c e s   a r i s e   in   o t h e r   a p p l i c a t i o n s   w h e r e  

i t   i s   p r e f e r a b l e   or   d e s i r a b l e   t h e   use   of   p l a s t i c  

m a t e r i a l s   in  l i e u   of   g l a s s .   M o r e o v e r   t h e   known  t e c h n i q u e s  

m e n t i o n e d   f o r   s u n - g l a s s e s   and  a l i k e   a r e   n o t   q u i t e  

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

bu t   do  n o t   p r o v i d e   an  e f f e c t i v e   s h i e l d   a g a i n s t   v e r y  

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

I t   is   an  o b j e c t   o f  t h e   p r e s e n t   i n v e n t i o n   to   r e a l i z e  

a  p h o t o c h r o m i c   c o m p o u n d   in   fo rm  of   a  l i q u i d ,   h a v i n g  

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

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

to  t r a n s p a r e n t   s u r f a c e s ,   c o l o r e d   or   p l a i n ,   of   p l a s t i c  



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

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

and  a r t i f i c i a l .  

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

o b t a i n e d   in  f o r m   of   a  s o l u t i o n   in   a  s u i t a b l e   s o l v e n t  

or  m i x t u r e   o f   s o l v e n t s ,   s e l e c t e d   on  t h e   g r o u n d   o f  

t h e   c h a r a c t e r i s t i c s   of   t h e   r e c e i v i n g   p l a s t i c   m a t e r i a l s .  

The  ma in   c o m p o n e n t s   of  t h e   c o m p o s i t i o n   a r e   an  a z o  

compound   of   t h e   g r o u p   of  c a r b a z o n e   s u c h   as  d i p h e n y l t h i o -  

c a r b a z o n e   ( o r   d i t h i z o n e ) .   d i - β   n a p h t y l t h i o c a r b a z o n e ,  

d i p h e n y l c a r b a z o n e s   e t c .   and  an  h a l o i d   of  a  m e t a l  

s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   of   Hg,  Ag,  N i ,  

Cu,  Cr,   Mo,  Co  and  Ba.  More  p a r t i c u l a r l y   good  r e s u l t s  

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

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

by  w e i g h t   of  t h e s e   two  s u b s t a n c e s   i t   has   b e e n   f o u n d  

t h a t   f o r   100  p a r t s   of   c a r b a z o n e   or  d i t h i z o n e   t h e  

a m o u n t   of  h a l o i d   can   v a r y   f r o m   20  to   120  p a r t s .  

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

e f f e c t s   can   be  s u b s t a n t i a l l y   d e t e c t e d   a t   2 0 - 3 0   p a r t s  

of   h a l o i d   and  p r o g r e s s i v e l y   i n c r e a s e   to   a  m a x i m u m  

at  a b o u t   1 0 0 - 1 2 0   p a r t s   of  h a l o i d .   Above  s u c h   a m o u n t  

a  w o r s e n i n g   of   t h e   e f f e c t   was  d e t e c t e d .  

F u r t h e r m o r e   i t   was  f o u n d   t h a t   t h e   b e s t   r a t i o  

b e t w e e n   t h e   a m o u n t s   of   h a l o i d   and  t h e   azo  c o m p o u n d  

is   a b o u t   1 :1   and  t h a t   t h e   d i p h e n y l t h i o c a r b a z o n e  

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

As  s t a t e d   a b o v e   t h e   s o l v e n t   or   t h e   m i x t u r e   i s  

c h o s e n   in  v i ew   of   t h e   f o r e s e e n   u se   of   t h e   c o m p o s i t i o n .  

For  e x a m p l e   in   c a s e   t h e   c o m p o s i t i o n   i s   to   be  a p p l i e d  

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

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



e t c .   For  a  m e t h a c r y l a t e   i t   w i l l   be  c h o s e n   a  c h l o r i n e  

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

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

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

s o l v e n t   e x c e e d s   90%  of   t h e   e n t i r e   c o m p o s i t i o n   a n d  

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

as  f o r   t h e   c o a t i n g   l a y e r ,   when  t h e   a m o u n t s   of   c a r b a z o n e  

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

0 , 1   to   10  g / l .   M o r e o v e r   dyes   of   known  t y p e s   c a n  

be  a d d e d   in   an  a m o u n t   c o m p r i s e d   b e t w e e n   0 , 1   a n d  

5%  so  as  to   m o d i f y   t h e   " n a t u r a l "   c o l o r   u n d e r   m o d e r a t e  

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

In  c a s e   of   s p e c t a c l e s   and  g l a s s e s   i t   is   p r e f e r a b l e  

to  h a v e   a  b a s i c   o r a n g e   c o l o r   s i n c e   i t   g i v e s   a  b e t t e r  

v i s i b i l i t y   in  fog  or  anyhow  in  a b s e n c e   of  s u n .   Among  

t h e   d y e s   t h e   azo   p i g m e n t s   and   t h e   a n t h r a q u i n o n e  

p i g m e n t s   a r e   p r e f e r a b l e .   The  f o l l o w i n g   e x a m p l e s  

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

to   t h e   i n v e n t i o n .  

E x a m p l e   1 

0 . 2 0 0   g  of   d i t h i z o n e   were   d i s s o l v e d   i n t o   300  g  

of  t o l u e n e   s t i r r i n g   t h e   m i x t u r e   u n t i l   t h e   d i t h i z o n e  

was  c o m p l e t e l y   d i s s o l v e d .   0 . 1 9 0   g  of   H g c l   d i s s o l v e d  

in   50  g  of  c h l o r o f o r m   were   t h e n   s l o w l y   a d d e d   t o  

t h e   s o l u t i o n   t h a t   was  c o n t i n u o u s l y   s t i r r e d .   T h e r e a f t e r  

t h e   r e s u l t i n g   s o l u t i o n   was  f u r t h e r m o r e   d i l u t e d   w i t h  

150  g  of   t o l u e n e   a f t e r   w h i c h   t h e r e   was  a d d e d   a  d y i n g  

s o l u t i o n   f o r m e d   by  4%  by  w e i g h t   of   a n t h r a q u i n o n e  

b l u e   in   a  m i x t u r e   of   t o l u e n e   and  e t h y l   l a c t a t e   p r e v i o u s l y  

f i l t r a t e d   to   r e m o v e   t h e   s o l i d s   f o r m e d   by  t h e   d y e s .  

The  a m o u n t   of   c o l o r i n g   s o l u t i o n   a d d e d   was  b e t w e e n  



1-5  g / 1   and  a  g r e e n   p h o t o c h r o m i c   c o m p o s i t i o n   w a s  

o b t a i n e d .  

E x a m p l e   2 

The  same  c o m p o s i t i o n   of  E x a m p l e   1  was  p r e p a r e d  

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

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

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

E x a m p l e   3 

The  s o l u t i o n   of   E x a m p l e   1  was  p r e p a r e d   by  d i s s o l v i n g  

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

and  t o l u e n e .   Azo  p i g m e n t s   we re   a l s o   e m p l o y e d .  

E x a m p l e   4 

The  m i x t u r e   in   E x a m p l e   1  was  p r e p a r e d   by  u s i n g  

e q u a l   a m o u n t s   of   d i t h i z o n e   and   HgCl  ( 0 . 2 0 0   g)  a n d  

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

c h l o r i d e .  

The  c o m p o s i t i o n   of  t h e   a b o v e   e x a m p l e s   were   a p p l i e d  

to  o r g a n i c   l e n s e s   of   g l a s s e s   f o r   s k i e r s   by  d i f f e r e n t  

means   ( p a i n t i n g ,   s p r a y i n g ,   d i p p i n g ) ,   in  o r d e r   t o  

o b t a i n   l e n s e s   c o l o r e d   as  d e s i r e d .   T h e s e   were   e x p o s e d  

to  d i r e c t   sun  r a y s   and  a s s u m e d   a  hue  p r o g r e s s i v e l y  

d a r k e n i n g   up  to  t h e   l e v e l   of   a  smoked   g l a s s .   By 

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

v i s i o n   was  a l l o w e d   even   in  p r e s e n c e   of   g l a r e   d u e  

to  snow  r e v e r b e r a t i o n   and  a l s o   when  d i r e c t l y   l o o k i n g  

a t   t h e   sun .   Anyhow,   u n d e r   r e d u c e d   l i g h t i n g   s u c h  

as  u n d e r   a  sky  c o v e r e d   w i t h   c l o u d s , t h e   a t t e n u a t i o n  

was  a l u o   r e d u c e d   ao  t h a t   t h e   g l a s s e s   d i d   no t   h i n d e r  

i f   worn  even   when  a  p r o t e c t i o n   was  no t   a b s o l u t e l y  

n e c e s s a r y .   B e s i d e s   i t   was  f o u n d   t h a t   t h e   s u n - g l a s s e s  

so  o b t a i n e d   were   s e n s i b l e   a l s o   to   a r t i f i c i a l   s o u r c e s  



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

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

T h e   l e n s e s   so  o b t a i n e d   d i d   no t   a l t e r   w i t h  t h e  

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

I t  i s   s u p p o s e d   t h a t   t h e   f a c t   is   due  to   t h e   a l m o s t  

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

t a k i n g   p l a c e   in  t h e   c o m p o s i t i o n   when  i t   is   e x c i t e d  

by  a  r a d i a t i o n   of   i n c r e a s i n g   l e v e l .   M o r e o v e r   i t  

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

can   be  i m p a r t e d   to   s h e e t s   of  t r a n s p a r e n t   p l a s t i c  

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

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

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

s h e e t   or   f i n a l   p r o d u c t .   Such  u se   of   t h e   c o m p o s i t i o n  

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

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

n o t   t o o   h i g h .  

W h e r e a s   t h e   i n v e n t i o n   has   b e e n   d i s c l o s e d   r e f e r r i n g  

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

same  is   n o t   to   be  l i m i t e d   to   s u c h   use   b u t   e x t e n d s  

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

an  a t t e n u a t i o n   a n d / o r   a  p h o t o c h r o m i c   e f f e c t   in   a  

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

of   t h e   i n c i d e n t   l i g h t .  



1.  A  p h o t o c h r o m i c   c o m p o s i t i o n   h a v i n g   a  s e l e c t i v e  

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

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

s o l u t i o n ,   in   an  o r g a n i c   s o l v e n t ,   of   0 . 5   to   3  g / l  

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

as  d i p h e n y l t h i o c a r b a z o n e ,   d i - β   n a p h t y l t h i o c a r b a z o n e ,  

d i p h e n y l c a r b a z o n e   and  of   a  m e t a l   h a l o i d .  

2.  A  p h o t o c h r o m i c   c o m p o s i t i o n   as  c l a i m e d   in  c l a i m  

1,  c h a r a c t e r i z e d   in   t h a t   t h e   m e t a l   of  s a i d   h a l o i d  

is   s e l e c t e d   f r o m   t h e  g r o u p   c o n s i s t i n g   o f   Hg,  A g ,  

Ni ,   Cr ,   Cu,  Mo,  Co  and  B a .  

3.  A  c o m p o s i t i o n   as  c l a i m e d   in   c l a i m   1  or   2 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   h a l o i d   i s   a  c h l o r i d e .  

4.  A  c o m p o s i t i o n   as  c l a i m e d   in   c l a i m   1  or   2 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   h a l o i d   i s   a  i o d i d e .  

5.  A  c o m p o s i t i o n   as  c l a i m e d   in   c l a i m   3  or  4 ,  

c h a r a c t e r i z e d   in   t h a t   i t   i n c l u d e s   one  or   more  a n t h r a q u i n o n e  

p i g m e n t s .  

6.  A  c o m p o s i t i o n   as  c l a i m e d   in  c l a i m   5,  c h a r a c t e r i z e d  

in  t h a t   t h e   s o l u t e   c o m p r i s e s   f r o m   80  to   110  p a r t s  

by  w e i g h t   of   h a l o i d   and  100  p a r t s   by  w e i g h t   of  d i t h i o c a r  

b a z o n e ,   and  t h a t   t h e   m e t a l   o f   s a i d   h a l o i d   i s   H g .  

7.  A  c o m p o s i t i o n   as  c l a i m e d   in   c l a i m   1  to   6 ,  

c h a r a c t e r i z e d   in   t h a t   i t   is   u s e d   as  a  c o a t i n g   o f  

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

8.  A  c o m p o s i t i o n   as  c l a i m e d   in   c l a i m   1  to   6 ,  

c h a r a c t e r i z e d   in   t h a t   i t   is   u s e d   as  a  c o l o r i n g   a g e n t  

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

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