
Europaisches  Patentamt 

European  Patent  Office  @  Publication  number:  0 1 7 5   2 3 8  
A 2  

Office  europeen  des  brevets  ^  

EUROPEAN  PATENT  APPLICATION 

Application  number:  85111294.6  ©  lnt  CI.4:  G  03  C  1 / 7 2  

Date  of  filing:  06.09.85 

Priority:  07.09.84  JP  188684/84 
12.09.84  JP  191280/84 
09.01.85  JP  1704/85 
14.01.85  JP  4736/85 
07.03.85  JP  45649/85 
11.03.85  JP  48007/85 
20.08.85  JP  181042/85 
23.08.85  JP  185296/85 
30.08.85  JP  191255/85 

Date  of  publication  of  application:  26.03.86 
Bulletin  86/13 

Designated  Contracting  States:  DE  FR  GB  ITSE 

@  Applicant  :  PILOT  MAN-NEN-HITSU  KABUSHIKI  KAISHA, 
No.  5-18,  Kyobashi  2-chome,  Chuo-ku  Tokyo  (JP) 

Inventor:  Ishii,  Hlrokazu  Pilot  Man-Nen-Hitsu  K.K., 
Hiratsuka  Factory  No.  1-4-3,  Nishiyahata,  Hiratsuka-shi 
Kanagawa  (JP) 
Inventor:  Igawa,  Tatsuya  Pilot  Man-Nen-Hitsu  K.K., 
Hiratsuka  Factory  No.  1-4-3,  Nishiyahata,  Hiratsuka-shi 
Kanagawa  (JP) 
Inventor:  Sato,  Morio  Pilot  Man-Nen-Hitsu  K.K., 
Hiratsuka  Factory  No.  1-4-3,  Nishiyahata,  Hiratsuka-shi 
Kanagawa  (JP) 
Inventor:  Anzai,  Kazuo  Pilot  Man-Nen-Hitsu  K.K., 
Hiratsuka  Factory  No.  1-4-3,  Nishiyahata,  Hiratsuka-shi 
Kanagawa  (JP) 

(74)  Representative:  Patentanwalte  Griinecker,  Kinkeldey, 
Stockmair  &  Partner,  Maximilianstrasse  58, 
D-8000  Munchen  22  (DE) 

@  Photosensitive  composition. 

@  A  photosensitive  composition  is  described,  comprising 
an  electron  donative  chromatic  organic  compound,  and  a  pho- 
toactivator  selected  from  the  group  consisting  of  an  aromatic 
halonium  salt,  an  aromatic  onium  salt  of  elements  belonging  to 
Group  Via  in  the  periodic  table  and  aromatic  onium  salt  of  ele- 
ments  belonging  to  Group  Va  in  the  periodic  table,  preferably 
further  comprising  at  least  one  of  a  compound  having  oxyethy- 
lene  groups  and/or  basic  fine  powder,  and  a  compound  having 
alcoholic  hydroxy  groups. 

The  photosensitive  compositions  have  abundant  kinds  of 
color  productions,  and  are  superior  in  heat-proof,  humidity- 
proof,  and  preservation  properties. 
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FIELD  OF  THE  INVENTION 

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 s e n s i t i v e  

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

l i g h t .  

BACKGROUND  OF  THE  INVENTION 

H e r e t o f o r e ,   v a r i o u s   k i n d s   of   p h o t o s e n s i t i v e   c o m p o s i -  

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

k n o w n .   One  p h o t o s e n s i t i v e   c o m p o s i t i o n   i s   an  i r r e v e r s i b l e  

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

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

i r r a d i a t i o n ,   and  a n o t h e r   p h o t o s e n s i t i v e   c o m p o s i t i o n   i s   a  

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

o p e d   by  l i g h t   i r r a d i a t i o n   g r a d u a l l y   d i s a p p e a r s   upon  i n t e r -  

r u p t i o n   o f   l i g h t   i r r a d i a t i o n .  

As  t h e   f o r m e r   i r r e v e r s i b l e   p h o t o s e n s i t i v e   c o m p o s i -  

t i o n ,   known  i s   s u c h   a  c o m p o s i t i o n   t h a t   i s   made  up  of   a  c o m -  

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

and  a  p h o t o a c t i v a t o r .   As  t h e   e l e c t r o n   d o n a t i v e   c h r o m a t i c  

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

c o m p o u n d s   d e s c r i b e d   in  KAMIPAGIKYOHSHI,  V o l .   30,  p.  4 1 1  

( 1 9 7 6 ) ,   S H I K I Z A I ,   V o l .   54,  p.  355  ( 1 9 8 1 ) ,   KINOHSEISHIKISO  NO 

KAGAKU  ( p u b l i s h e d   by  CMC  Co.  of   J a p a n ) ,   pp .   1 8 9 - 2 1 0   ( 1 9 8 1 ) ,  

and   U . S .   P a t e n t   4 , 0 2 8 , 1 1 8 ,   and  as  t h e   p h o t o a c t i v a t o r ,   k n o w n  



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

U . S .   P a t e n t s   3 , 0 4 2 , 5 1 5 ,   3 , 0 4 2 , 5 1 6 ,   3 , 0 4 2 , 5 1 7 ,   3 , 0 4 2 , 5 1 8   a n d  

3 , 0 4 2 , 5 1 9   and   J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  3 7 3 / 6 5 ) ,  

q u i n o n e   d i a z i d e s   ( d e s c r i b e d   in   J a p a n e s e   P a t e n t   P u b l i c a t i o n  

No.  3 0 8 8 5 / 7 0 ) ,   and  d i a z o n i u m   s a l t s   ( d e s c r i b e d   in  J a p a n e s e  

P a t e n t   P u b l i c a t i o n   No.  5 2 1 / 7 4 ) .  

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

known  a r e   s u c h   an  i n o r g a n i c   p h o t o s e n s i t i v e   c o m p o s i t i o n   t h a t  

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

p h o t o s e n s i t i v e   c o m p o s i t i o n   s u c h   as  a z o b e n z e n e ,   N - s a l i c y l i -  

d e n e   a n i l i n ,   s p i r o p y r a n ,   b i s ( t r i p h e n y l i m i d a z o l e ) ,   t h i o n i n e ,  

v i o l o g e n ,   f u r g i d e ,   or   t h e   l i k e .  

H o w e v e r ,   b o t h   c o m p o s i t i o n s   h a v e   a t   l e a s t   one  of  s u c h  

d i s a d v a n t a g e s   t h a t   gas   b u b b l e s   may  be  o f t e n   p r o d u c e d   o w i n g  

t o   t h e   g e n e r a t i o n   of   g a s e s   a t   t h e   t i m e   of   l i g h t   i r r a d i a t i o n ,  

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

p o o r ,   d u r a b i l i t y   and  l o n g - t e r m   p r e s e r v a t i o n   p r o p e r t y   a r e  

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

so  on .   The  r e v e r s i b l e   p h o t o s e n s i t i v e   c o m p o s i t i o n   h a s   a t  

l e a s t   one  of   s u c h   d i s a d v a n t a g e s ,   in   a d d i t i o n   t o   t h e   a b o v e -  

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

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

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

m a t e r i a l s ,   d i f f i c u l t i e s   in  work  o n t o   m a t e r i a l s   and  so  o n .  

A c c o r d i n g l y ,   t h e r e   h a s   no  p h o t o s e n s i t i v e   c o m p o s i t i o n   s a t i s -  



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

y e t .  

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

to   h a v e   p r o p e r t i e s   of   c o l o r   s e n s i t i v i t y   in   w h i c h   c o l o r   i s  

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

d e v e l o p e d ,   h i g h   c o l o r   d e n s i t y ,   no  o d i o u s   s m e l l ,   no  g e n e r a -  

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

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

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

a v a i l a b i l i t y   o f   m a t e r i a l s ,   e a s i n e s s   in   work   o n t o   m a t e r i a l s ,  

and   so  o n .  

SUMMARY  OF  THE  INVENTION 

I t   i s   t h e r e f o r e   an  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  

to   p r o v i d e   n o v e l   p h o t o s e n s i t i v e   c o m p o s i t i o n s   by  w h i c h   t h e  

d i s a d v a n t a g e s   in   t h e   c o n v e n t i o n a l   p h o t o s e n s i t i v e   c o m p o s i -  

t i o n s   a r e   i m p r o v e d   and   n e c e s s a r y   p e r f o r m a n c e   i s   s a t i s f i e d   a s  

w e l l .   A n o t h e r   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   p r o v i d e  

n o v e l   p h o t o s e n s i t i v e   c o m p o s i t i o n s   by  w h i c h   c o l o r   s e n s i t i v i t y  

can  be  i m p r o v e d   a t   t h e   t i m e   of   l i g h t   i r r a d i a t i o n .   S t i l l  

a n o t h e r   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   p r o v i d e   n o v e l  

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

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

c o m p o s i t i o n .  

The  a b o v e - d e s c r i b e d   o b j e c t s   of   t h e   p r e s e n t   i n v e n t i o n  

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



f o l l o w s :  

a  p h o t o s e n s i t i v e   c o m p o s i t i o n   (1)  c o m p r i s i n g   an  e l e c -  

t r o n   d o n a t i v e   c h r o m a t i c   o r g a n i c   c o m p o u n d ,   and   a  p h o t o a c t i v a -  

t o r   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   o f   an  a r o m a t i c  

h a l o n i u m   s a l t ,   an  a r o m a t i c   on ium  s a l t   of   e l e m e n t s   b e l o n g i n g  

to   G r o u p   VIa  in   t h e   p e r i o d i c   t a b l e   and  an  a r o m a t i c   o n i u m  

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

t a b l e ;  

a  p h o t o s e n s i t i v e   c o m p o s i t i o n   (2)  c o m p r i s i n g   an  e l e c -  

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

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   an  a r o m a t i c   h a l o n i u m  

s a l t ,   an  a r o m a t i c   o n i u m   s a l t   of   e l e m e n t s   b e l o n g i n g   t o   G r o u p  

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

e l e m e n t s   b e l o n g i n g   t o   Group   Va  in   t h e   p e r i o d i c   t a b l e ,   and  a  

c o m p o u n d   h a v i n g   a l c o h o l i c   h y d r o x y l   g r o u p s ;  

a  p h o t o s e n s i t i v e   c o m p o s i t i o n   (3)  c o m p r i s i n g   an  e l e c -  

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

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   an  a r o m a t i c   h a l o n i u m  

s a l t ,   an  a r o m a t i c   on ium  s a l t   of   e l e m e n t s   b e l o n g i n g   t o   G r o u p  

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

e l e m e n t s   b e l o n g i n g   to   Group   Va  in  t h e   p e r i o d i c   t a b l e ,   and   a t  

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

f i n e   p o w d e r ;   a n d  

a  p h o t o s e n s i t i v e   c o m p o s i t i o n   (4)  c o m p r i s i n g   an  e l e c -  

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



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   an  a r o m a t i c   h a l o n i u m  

s a l t ,   an  a r o m a t i c   on ium  s a l t   of   e l e m e n t s   b e l o n g i n g   to   G r o u p  

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

e l e m e n t s   b e l o n g i n g   to   Group   Va  in  t h e   p e r i o d i c   t a b l e ,   a t  

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

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

g r o u p s .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

As  t h e   r e s u l t s   of  v a r i o u s   i n v e s t i g a t i o n s   as  t o   t h e  

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

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

h a v e   f o u n d   t h a t   t h e   d e s i r e d   o b j e c t s   can  be  a t t a i n e d   in   t h e  

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

e l e m e n t s   b e l o n g i n g   to   Group   VIa   in  t h e   p e r i o d i c   t a b l e   and   a n  

a r o m a t i c   o n i u m   s a l t   of   e l e m e n t s   b e l o n g i n g   to   G r o u p   Va  in  t h e  

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

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

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

w h e r e   a  s a l t   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  a n  

a r o m a t i c   h a l o n i u m   s a l t ,   an  a r o m a t i c   on ium  s a l t   of   e l e m e n t s  

b e l o n g i n g   to   G r o u p   VIa  in  t h e   p e r i o d i c   t a b l e   and  an  a r o m a t i c  

o n i u m   s a l t   of   e l e m e n t s   b e l o n g i n g   to   Group   Va  in   t h e   p e r i o d i c  

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

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



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

L e w i s   a c i d ,   and  t h e   l i k e   so  as  to   i m m e d i a t e l y   c a u s e   t h e  

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

o u t   p r o d u c i n g   gas   b u b b l e s   even   i f   i r r a d i a t e d   w i t h   l i g h t .   T h e  

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

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

p e r   se  h a s   no  o d i o u s   s m e l l   and  h a s   h i g h   d u r a b i l i t y   as  w e l l  

as   a  l o n g - t e r m   p r e s e r v a t i o n   p r o p e r t y   a r e   good   due  t o  

s t a b i l i t y   a g a i n s t   h e a t   and  h u m i d i t y .   T h u s ,   t h e   i n v e n t o r s  

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

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

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

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

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

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

N e x t ,   t h e   p h o t o s e n s i t i v e   c o m p o s i t i o n   in  w h i c h   a  

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

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

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

p e r f o r m a n c e   of   t h e   p h o t o s e n s i t i v e   c o m p o s i t i o n   ( 1 ) .   T h i s  

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

N e x t ,   t h e   p h o t o s e n s i t i v e   c o m p o s i t i o n   in   w h i c h   a t  

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

f i n e   p o w d e r   c o e x i s t s   w i t h   t h e   p h o t o s e n s i t i v e   c o m p o s i t i o n  

( 1 ) ,   c o u l d   h a v e   a  p r o p e r t y   of  c o l o r   d i s a p p e a r a n c e   o w i n g   t o  



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

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

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

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

( 1 ) .   A l s o   t h i s   p o i n t   i s   a  s i g n i f i c a n t   f e a t u r e   of   t h e  

i n v e n t i o n .  

N e x t ,   t h e   p h o t o s e n s i t i v e   c o m p o s i t i o n   in  w h i c h   a  

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

p h o t o s e n s i t i v e   c o m p o s i t i o n   ( 3 ) ,   c o u l d   h a v e   i m p r o v e m e n t   i n  

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

t h e   p h o t o s e n s i t i v e   c o m p o s i t i o n   ( 3 ) ,   and  m o r e ,   c o u l d   h a v e   a  

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

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

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

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

c a n t   f e a t u r e   of   t h e   i n v e n t i o n .  

A  c o m b i n a t i o n   of   (1)  an  e l e c t r o n   d o n a t i v e   c h r o m a t i c  

o r g a n i c   c o m p o u n d   and  a  p h o t o a c t i v a t o r   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   an  a r o m a t i c   h a l o n i u m   s a l t ,   an  a r o m a t i c  

on ium  s a l t   of   e l e m e n t s   b e l o n g i n g   to   G r o u p   VIa  in   t h e   p e r i o d -  

i c   t a b l e   and  an  a r o m a t i c   on ium  s a l t   of   e l e m e n t s   b e l o n g i n g   t o  

Group   Va  in  t h e   p e r i o d i c   t a b l e ;   (2)  an  e l e c t r o n   d o n a t i v e  

c h r o m a t i c   o r g a n i c   c o m p o u n d ,   a  p h o t o a c t i v a t o r   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   of   an  a r o m a t i c   h a l o n i u m   s a l t ,   a n  

a r o m a t i c   on ium  s a l t   of   e l e m e n t s   b e l o n g i n g   to   G r o u p   VIa  i n  



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

b e l o n g i n g   t o   G r o u p   Va  in   t h e   p e r i o d i c   t a b l e ,   and   a  c o m p o u n d  

h a v i n g   a l c o h o l i c   h y d r o x y l   g r o u p s ;   (3)  an  e l e c t r o n   d o n a t i v e  

c h r o m a t i c   o r g a n i c   c o m p o u n d ,   a  p h o t o a c t i v a t o r   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   of   an  a r o m a t i c   h a l o n i u m   s a l t ,   a n  

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

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

b e l o n g i n g   t o   G r o u p   Va  in   t h e   p e r i o d i c   t a b l e ,   and   a t   l e a s t  

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

p o w d e r ;   or   (4)  an  e l e c t r o n   d o n a t i v e   c h r o m a t i c   o r g a n i c   c o m -  

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

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

a r o m a t i c   o n i u m   s a l t   of   e l e m e n t s   b e l o n g i n g   to   G r o u p   Va  in  t h e  

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

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

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

t i o n   was  f o u n d   t o   h a v e   good   p r o p e r t i e s   as  a  p h o t o s e n s i t i v e  

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

shown  w o u l d   be  t h o u g h t   v a g u e l y   as  f o l l o w s .  

When  l i g h t   i s   i r r a d i a t e d   o n t o   t h e   p h o t o s e n s i t i v e  

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

a c i d ,   L e w i s   a c i d ,   and  t h e   l i k e ,   to   c o l o r   s e n s i t i v e l y   t h e  

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

f rom  t h e   p h o t o a c t i v a t o r   and  t h e n   t h e   e l e c t r o n   d o n a t i v e  



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

c o m p o n e n t s .  

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

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

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

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

i r r a d i a t i o n .   T h a t   i s ,   i t   i s   to   be  s u p p o s e d   t h a t   t h e   c o l o r  

f o r m i n g   c o m p o n e n t s   s u c h   as  B r ø n s t e a d   a c i d ,   L e w i s   a c i d ,   a n d  

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

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

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

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

c o l o r   i s   d e v e l o p e d   in  a  m o m e n t .  

In  t h e   p h o t o s e n s i t i v e   c o m p o s i t i o n   in  w h i c h   a t   l e a s t  

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

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

t i o n   (1)  or   ( 2 ) ,   t h e   e l e c t r o n   d o n a t i v e   c h r o m a t i c   o r g a n i c  

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

B r o n s t e a d   a c i d ,   L e w i s   a c i d ,   and  t h e   l i k e ,   r e l e a s e d   f rom  t h e  

p h o t o a c t i v a t o r   o w i n g   to   l i g h t   i r r a d i a t i o n .   H o w e v e r ,   i f   t h e  

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

f o r m i n g   c o m p o n e n t s   s u c h   as  B r o n s t e a d   a c i d ,   L e w i s   a c i d ,   a n d  

t h e   l i k e ,   f rom  t h e   p h o t o a c t i v a t o r   i s   s t o p p e d   and   a t   t h e   s a m e  

t i m e   a t   l e a s t   one  of  t he   compound   h a v i n g   o x y e t h y l e n e   g r o u p s  

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



c o m p o n e n t s   s u c h   as  B r p n s t e a d   a c i d ,   L e w i s   a c i d ,   and   t h e   l i k e ,  

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

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

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

c o n s e q u e n t l y ,   a t   l e a s t   one  of   t h e   c o m p o u n d   h a v i n g   o x y e t h y -  

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

f o r m i n g   c o m p o n e n t s   s u c h   as  B r ø n s t e a d   a c i d ,   L e w i s   a c i d ,   a n d  

t h e   l i k e ,   w h i c h   h a v e   b e e n   r e l e a s e d   f rom  t h e   p h o t o a c t i v a t o r .  

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

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

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 t   i s   t o   be  s u p p o s e d  

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

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

of   l i g h t ,   so  t h a t   c o l o r   i s   d e v e l o p e d   or   d i s a p p e a r s .   T h a t  

i s ,   t h e   p h o t o s e n s i t i v e   c o m p o s i t i o n   can  be  t h a t   h a v i n g   s o -  

c a l l e d   p h o t o c h r o m i c   p r o p e r t y .  

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

u s e d   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   g e n e r a l l y   c o l o r -  

l e s s   or   l i g h t - c o l o r e d ,   and  h a s   t h e   p r o p e r t y   of   c o l o r   d e v e l -  

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

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

and  t h e   l i k e .   As  t h e   c o m p o u n d   to   be  u s e d ,   t r i p h e n y l m e t h a n e -  

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

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

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



t r i a z e n e s ,   e t c . ,   a r e   p r e f e r a b l e ,   and  t r i p h e n y l m e t h a n e p h t h a -  

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

m i n e   l a c t a m s ,   t r i p h e n y l m e t h a n e s ,   a z a p h t h a l i d e s ,   e t c . ,   a r e  

more   p r e f e r a b l e .   The  c o m p o u n d   may  be  u s e d   in   t h e   c o m b i n a -  

t i o n   of  two  or   more   c o m p o u n d s   w h i c h   may  be  t h e   same  o r  

d i f f e r e n t .   The  s p e c i f i c   e x a m p l e s   a r e   as  f o l l o w s :  

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

M i c h l e r ' s   h y d r o l ,   3 - d i e t h y l a m i n o - a - b e n z o f l u o r a n ,   3 - d i e t h y l -  

a m i n o - 7 - m e t h y l f l u o r a n ,   3 - d i e t h y l a m i n o - 7 - ( o - c h l o r o p h e n y l ) -  

a m i n o f l u o r a n ,   3 - N - e t h y l - N - p - t o l y l a m i n o - 7 - m e t h y l - N - p h e n y l -  

a m i n o f l u o r a n ,   3 - p y r r o l i d i n o - 6 - m e t h y l - 7 - a n i l i n o f l u o r a n ,   N -  

( 2 , 3 - d i c h l o r o p h e n y l ) l e u c o a u r a m i n e ,   N - 2 , 4 , 5 - t r i c h l o r o p h e n y l -  

l e u c o a u r a m i n e ,   N - b e n z o y l a u r a m i n e ,   N - p h e n y l a u r a m i n e ,   r h o d a -  

m i n e   B  l a c t a m ,   r h o d a m i n e   B  l a c t o n e ,   2 - ( p h e n y l i m i n o e t h a n e -  

d i l i d e n e ) - 3 , 3 ' - d i m e t h y l i n d o l i n e ,   p - n i t r o b e n z y l l e u c o m e t h y l e n e  

b l u e ,   b e n z o y l l e u c o m e t h y l e n e   b l u e ,   3 , 7 - b i s ( d i m e t h y l a m i n o ) - 1 0 -  

b e n z o y l p h e n o t h i a z i n e ,   3 , 7 - b i s d i m e t h y l a m i n o - 1 0 - ( 4 ' - a m i n o b e n -  

z o y l )   p h e n o t h i a z i n e ,   3 , 7 - b i s d i m e t h y l a m i n o - 1 0 - ( 4 ' - p y r i d i n o -  

b e n z o y l )   p h e n o t h i a z i n e ,   3 , 7 - b i s d i m e t h y l a m i n o - 1 0 - [ 4 ' - b i s -  

( 4 " , 4 " ' - d i m e t h y l a m i n o p h e n y l )   m e t h y l a m i n o b e n z o y l ]   p h e n o t h i -  

a z i n e ,   e t c .  

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

on ium  s a l t   of   e l e m e n t s   b e l o n g i n g   to   Group   VIa   in   t h e   p e r i o d -  



i c   t a b l e   and   an  a r o m a t i c   on ium  s a l t   of   e l e m e n t s   b e l o n g i n g   t o  

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

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

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

and   t h e   l i k e   o w i n g   to   l i g h t   i r r a d i a t i o n ,   so  t h a t   t h e   e l e c -  

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

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

i s   an  a r o m a t i c   h a l o n i u m   s a l t   (a  s a l t   of   an  a r o m a t i c   h a l o n i u m  

and   a  h a l o g e n - c o n t a i n i n g   c o m p l e x   i on   of   Sb,  Fe ,   Sn,  B i ,   A l ,  

Ga,  I n ,   T i ,   Zr ,   B,  P  and  A s ) ;   a  s a l t   of   an  a r o m a t i c   o n i u m   o f  

e l e m e n t   b e l o n g i n g   to   Group   VIa   in   t h e   p e r i o d i c   t a b l e   (O,  S ,  

Se,   and   Te)  and   a  h a l o g e n   c o n t a i n i n g   c o m p l e x   i o n   of  Sb,  F e ,  

Sn,  B i ,   Al ,   Ga,  I n ,   T i ,   Zr,   B,  P  and  As;  a  s a l t   of   a n  

a r o m a t i c   on ium  of   e l e m e n t s   b e l o n g i n g   to   G r o u p   Va  in   t h e  

p e r i o d i c   t a b l e   (N,  P,  As,  Sb  and  Bi)  and  a  h a l o g e n - c o n t a i n -  

i n g   c o m p l e x   i o n   of  Sb,  Fe,   Sn,  B i ,   A1,  Ga,  I n ,   T i ,   Zr ,   B,  P ,  

and   As;  and   a  s a l t   of   an  a r o m a t i c   on ium  and   a  p e r c h l o r i c  

a c i d .  

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

s a l t   (a  s a l t   of   an  a r o m a t i c   i o d o n i u m   and  a  h a l o g e n - c o n t a i n -  

i n g   c o m p l e x   ion   of  Sb,  B,  P  and  A s ) ;   a  s a l t   of   an  a r o m a t i c  

o n i u m   of   e l e m e n t   b e l o n g i n g   to   Group   VIa   in   t h e   p e r i o d i c  

t a b l e   (S)  and  a  h a l o g e n - c o n t a i n i n g   c o m p l e x   i o n   of   Sb,  B,  P ,  

and  As;  a  s a l t   of   an  a r o m a t i c   on ium  of   e l e m e n t s   b e l o n g i n g   t o  

G r o u p   Va  in  t h e   p e r i o d i c   t a b l e   (N  and  P)  and   a  h a l o g e n -  



c o n t a i n i n g   c o m p l e x   ion   of   Sb,  B,  P,  and  As;  and   a  s a l t   of  a n  

a r o m a t i c   o n i u m   and   a  p e r c h l o r i c   a c i d .  

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

a r o m a t i c   i o d o n i u m   and  B F .  ;   a  s a l t   of   an  a r o m a t i c   i o d o n i u m  a n d  

P F 6 - ;   a  s a l t   of   an  a r o m a t i c   s u l f o n i u m   and   B F 4 - ;   and  a  s a l t  

of   an  a r o m a t i c   s u l f o n i u m   and  P F 6 - .  

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

f o l l o w i n g   l i t e r a t u r e :  

J .   O r g .   C h e m . ,   V o l .   35  ( 8 ) ,   p.  2532  ( 1 9 7 0 )  

M a c r o m o l e c u l e s ,   V o l .   10  ( 6 ) ,   p.  1307  ( 1 9 7 7 )  

J .   O r g .   C h e m . ,   V o l .   43  ( 1 5 ) ,   p.  3055  ( 1 9 7 8 )  

J .   R a d i a t .   C u r i n g ,   V o l .   5  ( 1 ) ,   p.  2  ( 1 9 7 8 )  

J .   R a d i a t .   C u r i n g ,   V o l .   6,  p.  22  ( 1 9 7 9 )  

J .   P o l y m .   S c i . ,   P o l y m .   chem.   E d . ,   V o l .   17,   pp .   9 7 7 ,  

1047  ( 1 9 7 9 )  

J .   P o l y m .   S c i . ,   P o l y m .   chem.   E d . ,   V o l .   18,  pp .   2 6 7 7 ,  

2697  ( 1 9 8 0 )  

J .   P o l y m .   S c i . ,   P o l y m .   chem.   E d . ,   V o l .   22,  p.  1 7 8 9  

( 1 9 8 4 )  

Adv.  P o l y m e r .   S c i . ,   V o l .   62,  p.  1  ( 1 9 8 4 )  

ZAIRYOH  GIJUTSU,   V o l .   2  ( 1 0 ) ,   p.  553  ( 1 9 8 4 )  

N e x t ,   s p e c i f i c   e x a m p l e s   of  t h e   p h o t o a c t i v a t o r   w i l l  

be  shown  h e r e u n d e r .   H o w e v e r ,   t h e   p h o t o a c t i v a t o r   a c c o r d i n g  

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

A r o m a t i c   h a l o n i u m   s a l t s :  









A r o m a t i c   on ium  s a l t s   of   e l e m e n t s   b e l o n g i n g   to   G r o u p   VIa  i n  

t h e   p e r i o d i c   t a b l e :  

















A r o m a t i c   on ium  s a l t   of   e l e m e n t s   b e l o n g i n g   to   G r o u p   Va  in   t h e  

p e r i o d i c   t a b l e  







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

in  t h e   i n v e n t i o n   i s   c o l o r l e s s   or   l i g h t - c o l o r e d   l i q u i d   o r  

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

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

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

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

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

a l c o h o l   of   6  or   more   c a r b o n   a t o m s ,   h a v i n g   a  b o i l i n g   p o i n t   o f  

150°C  or   m o r e ;   a  p o l y h y d r i c   a l c o h o l   of   6  or   more   c a r b o n  

a t o m s ,   h a v i n g   a  b o i l i n g   p o i n t   of   150°C  or   m o r e ;   an  a r o m a t i c  

a l c o h o l   of   7  or   more   c a r b o n   a t o m s ,   h a v i n g   a  b o i l i n g   p o i n t   o f  

150°C  or   m o r e ;   and   a  m a c r o m o l e c u l a r   a l c o h o l   o f   f r o m   a b o u t  

1 0 , 0 0 0   t h r o u g h   a b o u t   3 0 0 , 0 0 0   m o l e c u l a r   w e i g h t .  

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

of   9  or   more   c a r b o n   a t o m s ,   h a v i n g   a  b o i l i n g   p o i n t   of   2 0 0 ° C  

or   m o r e ;   an  a r o m a t i c   a l c o h o l   of  7  or   more   c a r b o n   a t o m s ,  

h a v i n g   a  b o i l i n g   p o i n t   of  200°C  or   m o r e ;   a  p o l y h y d r i c  

a l c o h o l   o f   6  or   more   c a r b o n   a t o m s ,   h a v i n g   a  b o i l i n g   p o i n t   o f  

200°C  or   m o r e ;   and   a  m a c r o m o l e c u l a r   a l c o h o l   of   f rom  a b o u t  

1 0 , 0 0 0   t h r o u g h   a b o u t   3 0 0 , 0 0 0   in  m o l e c u l a r   w e i g h t .   S p e c i f i c  

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

as  h e x y l   a l c o h o l ,   o c t y l   a l c o h o l ,   n o n y l   a l c o h o l ,   d e c y l  

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

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

a l c o h o l ,   o l e y l   a l c o h o l ,   c y c l o h e x a n o l ,   c y c l o p e n t a n o l ,   e t c . ;  



an  a r o m a t i c   a l c o h o l   s u c h   as  b e n z y l   a l c o h o l ,   S - p h e n y l e t h y l  

a l c o h o l ,   c i n n a m y l   a l c o h o l ,   t r i p h e n y l c a r b i n o l ,   e t c . ;   a  p o l y -  

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

e t h y l e n e   g l y c o l   m o n o e t h y l   e t h e r ,   e t h y l e n e   g l y c o l   m o n o p h e n y l  

e t h e r ,   e t h y l e n e   g l y c o l   m o n o b e n z y l   e t h e r ,   p r o p y l e n e   g l y c o l ,  

p r o p y l e n e   g l y c o l   m o n o b u t y l   e t h e r ,   p r o p y l e n e   g l y c o l   m o n o -  

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

g l y c o l ,   h e x y l e n e   g l y c o l ,   2 - e t h y l - 1 , 3 - h e x a n e d i o l ,   g l y c e r o l ,  

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

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

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

s e s q u i s t e a r a t e ,   e t c . ;   and   a  m a c r o m o l e c u l a r   a l c o h o l   s u c h   a s  

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

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

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

p o l y c a r b i n o l ,   e t c .  

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

i n v e n t i o n   i s   c o l o r l e s s   or   l i g h t - c o l o r e d   l i q u i d   or   s o l i d ,   a n d  

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

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

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

be  u s e d .   The  p r e f e r a b l e   c o m p o u n d   i s   a  c o m p o u n d   of   100  o r  

more   in  m o l e c u l a r   w e i g h t ,   h a v i n g   3  or   more   o x y e t h y l e n e  

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



c o m p o u n d   o f   190  or   more   in  m o l e c u l a r   w e i g h t ,   h a v i n g   6  o r  

more   o x y e t h y l e n e   g r o u p s   i n  a   m o l e c u l e .   S p e c i f i c   e x a m p l e s   o f  

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

m o n o m e t h y l   e t h e r ,   d i e t h y l e n e   g l y c o l   d i e t h y l   e t h e r ,   d i e t h y -  

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

e t h e r ,   d i e t h y l e n e   g l y c o l   m o n o b e n z y l   e t h e r ,   t r i e t h y l e n e  

g l y c o l ,   t r i e t h y l e n e   g l y c o l   m o n o b u t y l   e t h e r ,   t r i e t h y l e n e  

g l y c o l   m o n o p h e n y l   e t h e r ,   t r i e t h y l e n e   g l y c o l   d i o c t y l   e t h e r ,  

t e t r a e t h y l e n e   g l y c o l ,   t e t r a e t h y l e n e   g l y c o l   m o n o e t h y l   e t h e r ,  

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

g l y c o l ,   o x y e t h y l e n e - o x y p r o p y l e n e   b l o c k   c o p o l y m e r ,   p o l y o x y -  

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

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

o x y e t h y l e n e   s o r b i t a n   t r i s t e a r a t e ,   p o l y o x y e t h y l e n e   s o r b i t a n  

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

l e n e   l a u r y l   e t h e r ,   p o l y o x y e t h y l e n e   c e t y l   e t h e r ,   p o l y o x y e t h y -  

l e n e   s t e a r y l   e t h e r ,   p o l y o x y e t h y l e n e   o l e y l   e t h e r ,   p o l y o x y -  

e t h y l e n e   o c t y l   p h e n o l   e t h e r ,   p o l y o x y e t h y l e n e   n o n y l   p h e n o l  

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

The  c o m p o u n d   h a v i n g   a l c o h o l i c   h y d r o x y l   g r o u p s   a n d  

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

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

c o l o r   d e v e l o p e d   by  l i g h t   i r r a d i a t i o n .  

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

c o l o r l e s s   or   l i g h t - c o l o r e d   and   i m m i s c i b l e   w i t h   t h e   e l e c t r o n  



d o n a t i v e   c h r o m a t i c   o r g a n i c   c o m p o u n d   or   t h e   p h o t o a c t i v a t o r ,  

h a v i n g   t h e   a v e r a g e   p a r t i c l e   d i a m e t e r   of   a b o u t   0 . 0 1   Um 

t h r o u g h   a b o u t   100  µm,  p r e f e r a b l y   a b o u t   0 .1   µm  t h r o u g h   a b o u t  

10  µm,  and  pH  of   8  t h r o u g h   13.  The  w o r d s   " i m m i s c i b l e   w i t h  

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

p h o t o a c t i v a t o r "   m e a n s   t h a t   s o l u b i l i t y   i s   1%  or   l e s s   a t   r o o m  

t e m p e r a t u r e .  

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

h y d r o x i d e   of   a l k a l i   m e t a l s   s u c h   as  l i t h i u m ,   s o d i u m ,  

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

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

A l s o ,   a l k a l i - p r o c e s s e d   f i n e   p o w d e r   s u c h   as  b a s i c   f i n e   p o w d e r  

s i l i c a ,   b a s i c   m o n t m o r i l l o n i t e ,   b a s i c   t a l c ,   b a s i c   l e a d   s u l -  

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

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

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

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

a v a i l a b l e   on  t h e   m a r k e t   as  m a n u f a c t u r i n g   p r o d u c t s .   B e i n g  

h a r d   to   o b t a i n   ( a l t h o u g h   s o m e t i m e s   a v a i l a b l e   on  t h e   m a r k e t ) ,  

t h e   p h o t o a c t i v a t o r   was  s y n t h e s i z e d   on  t h e   b a s i s   of   t h e  

a b o v e - m e n t i o n e d   l i t e r a t u r e s .  

The  w e i g h t   p r o p o r t i o n   of   t h e   p h o t o a c t i v a t o r   to   t h e  

e l e c t r o n   d o n a t i v e   c h r o m a t i c   o r g a n i c   c o m p o u n d   i s   f rom  0 . 0 1   t o  

100  p a r t s   t o   1  p a r t ,   p r e f e r a b l y   f rom  0 .1   to   10  p a r t s   to  1 

p a r t ,   and   m o s t   p r e f e r a b l y   f rom  0 .5   to   10  p a r t s   t o   1  p a r t .  



The  w e i g h t   p r o p o r t i o n   of   t h e   c o m p o u n d   h a v i n g   o x y -  

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

c o m p o u n d   i s   f rom  0 . 0 1   to   100  p a r t s   to   1  p a r t ,   p r e f e r a b l y  

f rom  0 . 1   t o   10  p a r t s   t o   1  p a r t ,   and  m o s t   p r e f e r a b l y   f rom  0 . 5  

t o   5  p a r t s   t o   1  p a r t .  

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

e l e c t r o n   d o n a t i v e   c h r o m a t i c   o r g a n i c   c o m p o u n d   i s   f rom  0 . 0 1   t o  

100  p a r t s   to   1  p a r t ,   p r e f e r a b l y   f rom  0 . 1   t o   100  p a r t s   to   1 

p a r t ,   and   m o s t   p r e f e r a b l y   f rom  0 .1   t o   10  p a r t s   t o   1  p a r t .  

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

h o l i c   h y d r o x y l   g r o u p s   t o   t h e   p h o t o a c t i v a t o r   i s   f r om  0 . 0 1   t o  

200  p a r t s   t o   1  p a r t ,   p r e f e r a b l y   f rom  0 .1   t o   100  p a r t s   to   1 

p a r t ,   and   m o s t   p r e f e r a b l y   f rom  0 .1   to   20  p a r t s   t o   1  p a r t .  

The  p h o t o s e n s i t i v e   c o m p o s i t i o n   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   can   be  u s e d   in  i t s   o r i g i n a l   c o n d i t i o n ,   a n d  

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

m a t e r i a l   i s   c o a t e d ,   p r i n t e d ,   or   k n e a d e d   w i t h   i t .   In  d e t a i l ,  

t h e   p h o t o s e n s i t i v e   c o m p o s i t i o n   ( 1 ) ,   ( 2 ) ,   (3)  or   (4)  a c c o r d -  

i n g   t o   t h e   i n v e n t i o n   can  be  u s e d   in   t h e   c o n d i t i o n   t h r o u g h  

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

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

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

t e m p e r a t u r e   t o   a b o u t   100°C  by  u s i n g   a  s t i r r e r ,   d i s p e r s e r ,   o r  

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

c o m p o s i t i o n   s o l u t i o n ;   and  e n c l o s i n g   t h e   s o l u t i o n   in  a  



s u i t a b l e   v e s s e l ,   p r i n t i n g   w i t h   t h e   s o l u t i o n   on  a  s u p p o r t  

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

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

l i k e ,   by  t h e   u s e   of   a  p r i n t i n g   m a c h i n e ,   a  w r i t i n g   i n s t r u -  

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

t h e   i n v e n t i o n   can  be  u s e d   in  t h e   c o n d i t i o n   t h r o u g h   t h e   s t e p s  

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

w i t h   b e i n g   h e a t e d   and  f u s e d ;   and   c o o l i n g   t h e r e   up  to   r o o m  

t e m p e r a t u r e .  

The  p h o t o s e n s i t i v e   c o m p o s i t i o n   can   be  u s e d   w i t h  

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

w i t h   t h e s e   v a r i o u s   modes   of   u s e .   For   e x a m p l e ,   b i n d e r s  s u c h  

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

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

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

e t c . ,   pH  a d j u s t e r s   s u c h   as  a c i d ,   a l k a l i ,   e t c . ,   c o l o r   t o n e  

a d j u s t e r s   s u c h   as  a  dye ,   a  p i g m e n t ,   e t c . ,   p l a s t i c i z e r s ,  

v a r i o u s   s t a b i l i z e r s ,   and  t h e   l i k e ,   can  be  a d d e d   a c c o r d i n g   t o  

d e m a n d .  

The  f o r e g o i n g   p h o t o s e n s i t i v e   c o m p o s i t i o n s   ( 1 ) ,   ( 2 ) ,  

(3)  and  (4)  can  be  o b t a i n e d   by  a p p l i c a t i o n   of   a d d i t i v e s   a t  

n e e d ,   by  d i s s o l u t i o n   or  d i s p e r s i o n   t h e r e o f   in  s u i t a b l e   s o l -  

v e n t ,   or  by  e v a p o r a t i o n   of  t h e   s o l v e n t   t h e r e a f t e r .  

The  p h o t o s e n s i t i v e   c o m p o s i t i o n s   o b t a i n e d   as  d e -  

s c r i b e d   a b o v e   a r e   c o l o r e d   by  u l t r a v i o l e t   r a d i a t i o n   of   400  nm 



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

u l t r a v i o l e t   r a d i a t i o n   of  250  to   350  nm  w a v e l e n g t h .   S u n -  

l i g h t ,   m e r c u r y - l a m p   l i g h t ,   b l a c k   l i g h t ,   x e n o n - l a m p   l i g h t ,  

u l t r a v i o l e t   l a s e r   l i g h t ,   and  t h e   l i k e ,   a r e   s u i t a b l e   as  a  

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

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

A c r i d i n e   O r a n g e   ( C . I .   4 6 0 0 5 ) ,   A c r i d i n e   Y e l l o w   ( C . I .   4 6 0 2 5 ) ,  

P h o s p h i n e   R  ( C . I .   4 6 0 4 5 ) ,   B e n z o f l a v i n   ( C . I .   4 6 0 6 5 ) ,  

S e t o f l a v i n   T  ( C . I .   4 9 0 0 5 ) ,   e t c . ;   a r o m a t i c   p o l y n u c l e a r  

c o m p o u n d   s u c h   as  P e r y l e n e ,   A n t h r a c e n e ,   C o r o n e n e ,   P y r e n e ,  

T e t r a c e n e ,   e t c . ;   and   k e t o n e   c o m p o u n d   s u c h   as   T h i o x a n t h o n ,  

C h l o r o t h i o x a n t h o n ,   B e n z o p h e n o n ,   9 - F l u o r e n o n ,   A n t h r a q u i n o n ,  

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

r a d i a t i o n   ( s u n l i g h t ,   or  t u n g s t e n   l i g h t )   of   400  nm  or  m o r e  

w a v e l e n g t h .   T h e r e   i s   no  d e t e r i o r a t i o n   in   p r o p e r t i e s   e v e n  

a f t e r   l o n g - t e r m   p r e s e r v a t i o n   f o r   one  y e a r   or   m o r e .  

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

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

t h e   k i n d   of   t h e   e l e c t r o n   d o n a t i v e   c h r o m a t i c   o r g a n i c  

c o m p o u n d .  

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

a c c o r d i n g   t o   t h e   i n v e n t i o n   can  o v e r c o m e   a l l   t h e   d i s a d v a n -  

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

can   be  u s e d   u n d e r   t h e   c o n d i t i o n s   t h a t   i t   i s   a p p l i e d   o n t o  

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



c e r a m i c ,   and   t h e   l i k e ,   by  b e i n g   c o a t e d ,   p r i n t e d ,   or   i m p r e g -  

n a t e d   t h e r e o n ,   and   u n d e r   t h e   c o n d i t i o n s   t h a t   i t   i s   i n s e r t e d  

b e t w e e n   two  s u p p o r t ' m a t e r i a l s ,   or   k n e a d e d   in   s u p p o r t   m a t e -  

r i a l s   s u c h   as  p l a s t i c ,   wax,  or   t h e   l i k e ,   and   m o r e o v e r ,   i t  

can  be  p r o d u c e d   in   t h e   form  of   i n k   to   t h e r e b y   u s e   as  i n k   o r  

p a i n t   h a v i n g   a  p h o t o s e n s i t i v e   p r o p e r t y .   C o n s e q u e n t l y ,   t h e  

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

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

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

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

t o y s ,   and   so  o n .  

N e x t ,   t h e   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   i n  

c o n j u n c t i o n   w i t h   t h e   f o l l o w i n g   e x a m p l e s .   The  e x a m p l e s ,  

h o w e v e r ,   do  n o t   l i m i t   t h e   s c o p e   of   t h e   i n v e n t i o n .   The  t e r m  

" p a r t "   u s e d   in   t h e   f o l l o w i n g   e x a m p l e s   m e a n s   w e i g h t   p a r t .  



A f t e r   a l l   c o m p o n e n t s   we re   s t i r r e d   and   d i s s o l v e d ,   t h e  

c o m p o n e n t s   w e r e   c o a t e d   on  f i n e   p a p e r   so  as  t o   c o n s t i t u t e   4  

t o   5  g/m2  s o l i d   m a t t e r ,   and  c o n s e q u e n t l y ,   c o l o r - p r o d u c i n g  

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

When  t h e   c o l o r - p r o d u c i n g   p a p e r   was  e x p o s e d   t o   b l a c k   l i g h t  

f o r   30  s e c o n d s ,   t h e   e x p o s u r e   p o r t i o n   t h e r e o f   b e c a m e   b l u e -  

c o l o r e d   on  a  w h i t e   b a c k g r o u n d .  

The  c o l o r - p r o d u c i n g   p a p e r   was  o d o r l e s s ,   and   s u p e r i o r  

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

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

t i m e   of   e x p o s u r e ,   and   t h e   p a p e r   was  s u p e r i o r   in  c o l o r  

s e n s i t i v i t y   and   c o l o r   d e n s i t y .  

A f t e r   a l l   c o m p o n e n t s   we re   s t i r r e d   and   d i s s o l v e d ,   t h e  

c o m p o n e n t s   w e r e   i m p r e g n a t e d   on  f i n e   p a p e r   so  as  to   c o n s t i -  

t u t e   1  to   2  g/m2  s o l i d   m a t t e r ,   and  c o n s e q u e n t l y ,   c o l o r -  

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

o b t a i n e d .   When  t h e   c o l o r - p r o d u c i n g   p a p e r   was  e x p o s e d   t o  

s u n l i g h t   f o r   30  s e c o n d s ,   t h e   p a p e r   b e c a m e   r e d - c o l o r e d   on  a  



w h i t e   b a c k g r o u n d .  

The  c o l o r - p r o d u c i n g   p a p e r   was  o d o r l e s s ,   and  s u p e r i o r  

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

M o r e o v e r ,   g a s e s   or  a i r   b u b b l e s   we re   n o t   g e n e r a t e d   a t   t h e  

t i m e   of   e x p o s u r e ,   and  t h e   p a p e r   was  s u p e r i o r   in  c o l o r  

s e n s i t i v i t y   and  c o l o r   d e n s i t y .  

A f t e r   a l l   c o m p o n e n t s   we re   s t i r r e d   and   d i s s o l v e d ,  

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

w r i t i n g   i n s t r u m e n t   was  o b t a i n e d .   H o l o g r a p h s   ( w r i t i n g  

t r a c e s )   w r i t t e n   on  p a p e r   or  p l a s t i c   s h e e t   w i t h   t h e   w r i t i n g  

i n s t r u m e n t   w e r e   i l l e g i b l e .   When  t h e   p a p e r   or   p l a s t i c   s h e e t  

was  h o w e v e r   e x p o s e d   to   s u n l i g h t   f o r   20  s e c o n d s ,   t h e   h o l o -  

g r a p h i c   p o r t i o n   b e c a m e   b l a c k - c o l o r e d .   T h i s   s h o w e d   t h e   f a c t  

t h a t   t h e   i n k   was  u s e f u l   as  h i d d e n   i n k .  

The  h o l o g r a p h s   w i t h   t h i s   i n k   w e r e   o d o r l e s s ,   a n d  

s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y - p r o o f ,   and   p r e s e r v a t i o n  

p r o p e r t i e s .   M o r e o v e r ,   g a s e s   or  a i r   b u b b l e s   w e r e   n o t   g e n e r -  



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

s u p e r i o r   in   c o l o r   s e n s i t i v i t y   and  c o l o r   d e n s i t y .  

EXAMPLE  4  

A f t e r   a l l   c o m p o n e n t s   we re   s t i r r e d   and   d i s s o l v e d ,   t h e  

c o m p o n e n t s   w e r e   c o a t e d   on  p o l y e s t e r   f i l m   so  as  to   c o n s t i t u t e  

4  g / m 2   s o l i d   m a t t e r ,   and  c o n s e q u e n t l y ,   f i l m   h a v i n g   a  p h o t o -  

s e n s i t i v e   c o m p o s i t i o n   was  o b t a i n e d .   When  t h e   f i l m   w a s  

e x p o s e d   t o   s u n l i g h t   f o r   30  s e c o n d s ,   t h e   e x p o s e d   p o r t i o n  

t h e r e o f   b e c a m e   b l a c k - c o l o r e d .  

The  f i l m   was  o d o r l e s s ,   and  s u p e r i o r   in   h e a t - p r o o f ,  

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

g a s e s   or   a i r   b u b b l e s   were   n o t   g e n e r a t e d   a t   t h e   t i m e   of   e x p o -  

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

c o l o r   d e n s i t y .  



EXAMPLE  5 

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d   o r  

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

f i n e   p a p e r   so  as  t o   c o n s t i t u t e   f rom  2  t o   4  g/m2  s o l i d  

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

c o m p o s i t i o n   was  o b t a i n e d .   When  t h e   s h e e t   was  e x p o s e d   t o  

s u n l i g h t   f o r   20  s e c o n d s ,   t h e   e x p o s e d   p o r t i o n   t h e r e o f   b e c a m e  

b l a c k - c o l o r e d .  

The  s h e e t   was  o d o r l e s s ,   and  s u p e r i o r   in   h e a t - p r o o f ,  

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

g a s e s   or  a i r   b u b b l e s   we re   n o t   g e n e r a t e d   a t   t h e   t i m e   of  e x -  

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

c o l o r   d e n s i t y .  



EXAMPLE  6 

A  s h e e t   h a v i n g   a  p h o t o s e n s i t i v e   c o m p o s i t i o n   was  o b -  

t a i n e d   by  t h e   same  way  as  in  E x a m p l e   1.  When  t h e   s h e e t   w a s  

e x p o s e d   t o   s u n l i g h t   f o r   20  s e c o n d s ,   t h e   e x p o s e d   p o r t i o n  

t h e r e o f   b e c a m e   r e d - c o l o r e d .  

The  s h e e t   was  o d o r l e s s ,   and  s u p e r i o r   in   h e a t - p r o o f ,  

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

g a s e s   or  a i r   b u b b l e s   we re   n o t   g e n e r a t e d   a t   t h e   t i m e   of  e x -  

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

c o l o r   d e n s i t y .  

EXAMPLE  7 



A  s h e e t   h a v i n g   a  p h o t o s e n s i t i v e   c o m p o s i t i o n   was  o b -  

t a i n e d   by  t h e   same  way  as  in  E x a m p l e   l .   When  t h e   s h e e t   w a s  

e x p o s e d   to   s u n l i g h t   f o r   20  s e c o n d s ,   t h e   e x p o s e d   p o r t i o n  

t h e r e o f   b e c a m e   o r a n g e - c o l o r e d .  

The  s h e e t   was  o d o r l e s s ,   and  s u p e r i o r   in   h e a t - p r o o f ,  

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

g a s e s   or   a i r   b u b b l e s   we re   n o t   g e n e r a t e d   a t   t i m e   of   e x p o s u r e ,  

and  t h e   f i l m   was  s u p e r i o r   in  c o l o r   s e n s i t i v i t y   and  c o l o r  

d e n s i t y .  

EXAMPLE  8 

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d ,   t h e  

c o m p o n e n t s   w e r e   c o a t e d   on  p o l y e s t e r   f i l m   so  as  t o   c o n s t i t u t e  



4  to   5  g/m2  s o l i d   m a t t e r ,   and  c o n s e q u e n t l y ,   f i l m   h a v i n g   a  

p h o t o s e n s i t i v e   c o m p o s i t i o n   was  o b t a i n e d .   T a c k i f i e r s   w e r e  

c o a t e d   on  t h e   r e a r   s u r f a c e   of   t h e   f i l m ,   so  t h a t   a  l a b e l   w a s  

o b t a i n e d .   When  t h e   l a b e l   was  a d h e r e d   to   a  v e s s e l ,   a  w r i t i n g  

m a t e r i a l ,   a  t o y ,   or   t h e   l i k e   was  e x p o s e d   t o   s u n l i g h t   f o r   2 0  

s e c o n d s ,   t h e   l a b e l   b e c a m e   o r a n g e - c o l o r e d .  

The  l a b e l   was  o d o r l e s s ,   and   s u p e r i o r   in   h e a t - p r o o f ,  

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

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

and  t h e   f i l m   was  s u p e r i o r   in  c o l o r   s e n s i t i v i t y   and   c o l o r  

d e n s i t y .  

EXAMPLE  9 



S h e e t   h a v i n g   a  p h o t o s e n s i t i v e   c o m p o s i t i o n   was  o b -  

t a i n e d   in   t h e   same  way  as  in  E x a m p l e   1.  When  t h e   s h e e t   w a s  

e x p o s e d   t o   s u n l i g h t   f o r   20  s e c o n d s ,   t h e   e x p o s e d   p o r t i o n  

t h e r e o f   b e c a m e   b l u e - c o l o r e d .  

The  s h e e t   was  o d o r l e s s ,   and  s u p e r i o r   in   h e a t - p r o o f ,  

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

g a s e s   or   a i r   b u b b l e s   we re   n o t   g e n e r a t e d   a t   t i m e   of   e x p o s u r e ,  

and  t h e   f i l m   was  s u p e r i o r   in  c o l o r   s e n s i t i v i t y   and   c o l o r  

d e n s i t y .  

EXAMPLE  1 0  



S h e e t   h a v i n g   a  p h o t o s e n s i t i v e   c o m p o s i t i o n   was  o b -  

t a i n e d   in  t h e   same  way  as  in  E x a m p l e   1 .  

When  t h e   s h e e t   was  e x p o s e d   to  s u n l i g h t  

f o r   20  s e c o n d s ,   t h e   e x p o s e d   p o r t i o n   t h e r e o f   b e c a m e   r e d -  

c o l o r e d .  

The  s h e e t   was  o d o r l e s s ,   and  s u p e r i o r   in   h e a t - p r o o f ,  

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

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

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

c o l o r   d e n s i t y .  

EXAMPLE  11  



S h e e t   h a v i n g   a  p h o t o s e n s i t i v e   c o m p o s i t i o n   was  o b -  

t a i n e d   in   t h e   same  way  as  in  E x a m p l e   1.  When  t h e   s h e e t   w a s  

e x p o s e d   to   s u n l i g h t   f o r   20  s e c o n d s ,   t h e   e x p o s e d   p o r t i o n  

t h e r e o f   b e c a m e   o r a n g e - c o l o r e d .  

The  s h e e t   was  o d o r l e s s ,   and  s u p e r i o r   in   h e a t - p r o o f ,  

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

g a s e s   or  a i r   b u b b l e s   w e r e   n o t   g e n e r a t e d   a t   t h e   t i m e   of   e x -  

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

c o l o r   d e n s i t y .  

EXAMPLE  1 2  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d   o r  

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

as  to   c o n s t i t u t e   4  t o   5  g/m2  s o l i d   m a t t e r ,   and   c o n s e q u e n t l y ,  

w h i t e   s h e e t   h a v i n g   p h o t o c h r o m i c   p r o p e r t y   was  o b t a i n e d .  



T a c k i f i e r s   w e r e   c o a t e d   on  t h e   r e a r   s u r f a c e   of   t h e   s h e e t ,   s o  

t h a t   a  l a b e l   was  o b t a i n e d .   When  t h e   l a b e l   was  a d h e r e d   to   a  

w r i t i n g   m a t e r i a l ,   a  t o y ,   or   t h e   l i k e   was  e x p o s e d   to   s u n l i g h t  

f o r   20  s e c o n d s   or  m o r e ,   t h e   l a b e l   b e c a m e   g r e e n - c o l o r e d .  

When  t h e   l a b e l   was  l e f t   w i t h   i n t e r r u p t i o n   o f   l i g h t   i r r a d i a -  

t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   t h e   l a b e l  

was  r e t u r n e d   to   an  o r i g i n a l   w h i t e   c o l o r .  

The  l a b e l   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and  p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  13  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and  d i s s o l v e d   o r  

d i s p e r s e d ,   t h e   c o m p o n e n t s   were   c o a t e d   on  f i n e   p a p e r   so  as  t o  

c o n s t i t u t e   5  to   8  g/m2  s o l i d   m a t t e r ,   and  c o n s e q u e n t l y ,   w h i t e  

s h e e t   h a v i n g   p h o t o c h r o m i c   p r o p e r t y   was  o b t a i n e d .   When  t h e  

s h e e t   was  e x p o s e d   to   b l a c k   l i g h t   f o r   30  s e c o n d s ,   t h e   s h e e t  

b e c a m e   b l u e - c o l o r e d .   When  t h e   s h e e t   was  l e f t   w i t h   i n t e r r u p -  



t i o n   of   l i g h t   i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s  

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

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

we re   r e p e a t e d   20  t i m e s ,   l i t t l e   d e t e r i o r a t i o n   in   t h e   p r o p e r t y  

was  s e e n .  

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and   p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  1 4  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d   o r  

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

as  to   c o n s t i t u t e   5  g/m2  s o l i d   m a t t e r ,   and  c o n s e q u e n t l y ,  

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

t h e   s h e e t   was  e x p o s e d   to   s u n l i g h t   f o r   30  s e c o n d s ,   t h e   s h e e t  

b e c a m e   r e d - c o l o r e d .   When  t he   s h e e t   was  l e f t   w i t h   i n t e r r u p -  



t i o n   of  l i g h t   i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s  

t h e r e a f t e r ,   t h e   s h e e t   was  r e t u r n e d   t o   an  o r i g i n a l   w h i t e  

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

were   r e p e a t e d   20  t i m e s ,   l i t t l e   d e t e r i o r a t i o n   in   t h e   p r o p e r t y  

was  s e e n .  

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and  p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  15  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d   o r  

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

as  to   c o n s t i t u t e   5  to   6  g/m2  s o l i d   m a t t e r ,   and  c o n s e q u e n t l y ,  

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

t h e   s h e e t   was  e x p o s e d   to   a  c h e m i c a l   lamp  f o r   30  s e c o n d s ,   t h e  

s h e e t   b e c a m e   r e d - c o l o r e d .   When  t h e   s h e e t   was  l e f t   w i t h  



i n t e r r u p t i o n   o f   l i g h t   i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   2 4  

h o u r s   t h e r e a f t e r ,   t h e   s h e e t   was  r e t u r n e d   t o   an  o r i g i n a l  

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

c o l o r   w e r e   r e p e a t e d   20  t i m e s ,   l i t t l e   d e t e r i o r a t i o n   in   t h e  

p r o p e r t y   was  s e e n .  

The  s h e e t   was  s u p e r i o r   in   h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and   p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  1 6  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d   o r  

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

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

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

e x p o s e d   to   s u n l i g h t   f o r   30  s e c o n d s ,   t h e   p r i n t e d   p o r t i o n  



b e c a m e   o r a n g e - c o l o r e d .   When  t he   s h e e t   was  l e f t   w i t h   i n t e r -  

r u p t i o n   of   l i g h t   i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   2 4  

h o u r s   t h e r e a f t e r ,   t h e   s h e e t   was  r e t u r n e d   t o   an  o r i g i n a l  

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

c o l o r   we re   r e p e a t e d   20  t i m e s ,   l i t t l e   d e t e r i o r a t i o n   in   t h e  

p r o p e r t y   was  s e e n .  

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and   p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  17  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and  d i s s o l v e d   o r  

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

l e t t e r p r e s s ,   and   c o n s e q u e n t l y ,   w h i t e   s h e e t   h a v i n g   p h o t o c h r o - .  

mic   p r o p e r t y   was  o b t a i n e d .   When  t he   s h e e t   was  e x p o s e d   t o  

s u n l i g h t   f o r   3 0  s e c o n d s ,   t h e   p r i n t e d   p o r t i o n   b e c a m e   b l a c k -  



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

i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   t h e  

s h e e t   was  r e t u r n e d   t o   an  o r i g i n a l   w h i t e   c o l o r .   A l t h o u g h   t h e  

a p p e a r a n c e   and   d i s a p p e a r a n c e   of   c o l o r   w e r e   r e p e a t e d   2 0  

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

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and  p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  1 8  

A f t e r   a l l   c o m p o n e n t s   we re   s t i r r e d   and   d i s s o l v e d   o r  

d i s p e r s e d ,   t h e   c o m p o n e n t s   were   i m p r e g n a t e d   on  f i n e   p a p e r   s o  

as  to   c o n s t i t u t e   2  t o   3  g/m2  s o l i d   m a t t e r ,   and   c o n s e q u e n t l y ,  

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

t h e   s h e e t   was  e x p o s e d   t o   b l a c k   l i g h t   f o r   30  s e c o n d s ,   t h e  

s h e e t   b e c a m e   b l u e - c o l o r e d .   When  t h e   s h e e t   was  l e f t   w i t h  

i n t e r r u p t i o n   o f   l i g h t   i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   2 4  



h o u r s   t h e r e a f t e r ,   t h e   s h e e t   was  r e t u r n e d   t o   an  o r i g i n a l  

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

c o l o r   w e r e   r e p e a t e d   20  t i m e s ,   l i t t l e   d e t e r i o r a t i o n   in   t h e  

p r o p e r t y   was  s e e n .  

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and   p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  19  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and  d i s s o l v e d   o r  

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

as  to   c o n s t i t u t e   5  to   8  g/m2  s o l i d   m a t t e r ,   and   c o n s e q u e n t l y ,  

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

t h e   s h e e t   was  e x p o s e d   to   s u n l i g h t   or  c h e m i c a l   l amp  l i g h t   f o r  

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

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

t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   t h e   s h e e t  



was  r e t u r n e d   t o   an  o r i g i n a l   w h i t e   c o l o r .   A l t h o u g h   t h e  

a p p e a r a n c e   and   d i s a p p e a r a n c e   of   c o l o r   w e r e   r e p e a t e d   2 0  

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

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and   p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  2 0  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d   o r  

d i s p e r s e d ,   t h e   c o m p o n e n t s   were   f i l l e d   in   a  pen   b o d y   so  as  t o  

c o n s t i t u t e   i n k   f o r   a  f i b e r   p e n .  

When  w r i t i n g   was  made  on  p a p e r   or   p l a s t i c   s h e e t   b y  

t h e   p e n ,   an  a l m o s t   i n v i s i b l e   l a t e n t   image   was  o b t a i n e d .  

When  s u n l i g h t   was  i r r a d i a t e d   t o   t h e   l a t e n t   i m a g e  

p o r t i o n   f o r   15  s e c o n d s   t h e r e a f t e r ,   t h e   l a t e n t   i m a g e   b e c a m e  

b l u e - c o l o r e d .   When  i t   was  l e f t   w i t h   i n t e r r u p t i o n   o f   l i g h t  

i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   i t  

was  r e t u r n e d   to   an  o r i g i n a l   w h i t e   c o l o r .   A l t h o u g h   t h e  



a p p e a r a n c e   and  d i s a p p e a r a n c e   of  c o l o r   w e r e   r e p e a t e d   1 0  

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

EXAMPLE  21  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d   o r  

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

as  to   c o n s t i t u t e   5  to   6  g/m2  s o l i d   m a t t e r ,   and  c o n s e q u e n t l y ,  

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

t h e   s h e e t   was  e x p o s e d   to   a  c h e m i c a l   l amp  l i g h t   f o r   3C 

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

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

t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   t h e   s h e e t  

was  r e t u r n e d   to   an  o r i g i n a l   w h i t e   c o l o r .   A l t h o u g h   t h e  

a p p e a r a n c e   and  d i s a p p e a r a n c e   of  c o l o r   w e r e   r e p e a t e d   2( 



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

The  s h e e t   was  s u p e r i o r   in   h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and  p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  2 2  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d   o r  

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

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

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

e x p o s e d   t o   s u n l i g h t   f o r   30  s e c o n d s ,   t h e   p r i n t e d   p o r t i o n  

b e c a m e   o r a n g e - c o l o r e d .   When  t h e   s h e e t   was  l e f t   w i t h   i n t e r -  

r u p t i o n   of  l i g h t   i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   2 4  

h o u r s   t h e r e a f t e r ,   t h e   s h e e t   was  r e t u r n e d   t o   an  o r i g i n a l  

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



c o l o r   were   r e p e a t e d   20  t i m e s ,   l i t t l e   d e t e r i o r a t i o n   in  t h e  

p r o p e r t y   was  s e e n .  

EXAMPLE  23 

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and  d i s s o l v e d   o r  

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

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

mic   p r o p e r t y   was  o b t a i n e d .   When  t h e   s h e e t   was  e x p o s e d   t o  

s u n l i g h t   f o r   30  s e c o n d s ,   t h e   p r i n t e d   p o r t i o n   b e c a m e   b l a c k -  

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

i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   t h e  

s h e e t   was  r e t u r n e d   to   an  o r i g i n a l   w h i t e   c o l o r .   A l t h o u g h   t h e  

a p p e a r a n c e   and  d i s a p p e a r a n c e   of  c o l o r   w e r e   r e p e a t e d   2 0  

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



The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and   p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  2 4  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d   o r  

d i s p e r s e d ,   t h e   c o m p o n e n t s   were   a p p l i e d   on  f i n e   p a p e r   so  a s  

t o   c o n s t i t u t e   5  to   8  g/m2  s o l i d   m a t t e r ,   and   c o n s e q u e n t l y ,  

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

t h e   s h e e t   was  e x p o s e d   to   s u n l i g h t   f o r   15  s e c o n d s ,   t h e  

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

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

t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   t h e   s h e e t   was  r e t u r n e d  

to   an  o r i g i n a l   w h i t e   c o l o r .   A l t h o u g h   t h e   a p p e a r a n c e   a n d  

d i s a p p e a r a n c e   of   c o l o r   were   r e p e a t e d   20  t i m e s ,   l i t t l e  



d e t e r i o r a t i o n   in  t h e   p r o p e r t y   was  s e e n .  

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and  p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  25  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d   o r  

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

c o n s t i t u t e   i n k   f o r   a  f i b e r   p e n .  

When  w r i t i n g   was  made  on  p a p e r   or  p l a s t i c   s h e e t   b y  

t h e   pen  b o d y ,   an  a l m o s t   i n v i s i b l e   l a t e n t   i m a g e   was  o b t a i n e d .  

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

15  s e c o n d s   t h e r e a f t e r ,   t h e   l a t e n t   image   b e c a m e   g r e e n - c o l o r -  

ed .   When  i t   was  l e f t   w i t h   i n t e r r u p t i o n   of   l i g h t   i r r a d i a t i o n  

a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   i t   was  r e t u r n e d  

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

and  d i s a p p e a r a n c e   of  c o l o r   were   r e p e a t e d   20  t i m e s ,   l i t t l e  



d e t e r i o r a t i o n   in   t h e   p r o p e r t y   was  s e e n .  

EXAMPLE  26  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d   o r  

d i s p e r s e d ,   t h e   c o m p o n e n t s   we re   c o a t e d   on  p o l y e s t e r   s h e e t   s o  

as  to   c o n s t i t u t e   5  to   8  g/m2  s o l i d   m a t t e r ,   and   c o n s e q u e n t l y ,  

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

t h e   s h e e t   was  e x p o s e d   to   s u n l i g h t   f o r   15  s e c o n d s ,   t h e   e x -  



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

l e f t   w i t h   i n t e r r u p t i o n   of   l i g h t   i r r a d i a t i o n   a t   room  t e m p e r a -  

t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   t he   s h e e t   was  r e t u r n e d   to   a n  

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

p e a r a n c e   of   c o l o r   were   r e p e a t e d   20  t i m e s ,   l i t t l e  

d e t e r i o r a t i o n   in   t h e   p r o p e r t y   was  s e e n .  

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and  p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  27  



A  s h e e t   h a v i n g   p h o t o c h r o m i c   p r o p e r t y   was  o b t a i n e d   i n  

t h e   same  way  as  in  E x a m p l e   26.  When  t h e   s h e e t   was  e x p o s e d  

to   s u n l i g h t   f o r   15  s e c o n d s ,   t h e   e x p o s e d   p o r t i o n   b e c a m e   b l u e -  

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

i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   t h e  

s h e e t   was  r e t u r n e d   t o   an  o r i g i n a l   w h i t e   c o l o r .   A l t h o u g h   t h e  

a p p e a r a n c e   and   d i s a p p e a r a n c e   of   c o l o r   w e r e   r e p e a t e d   2 0  

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

EXAMPLE  2 8  



A  s h e e t   h a v i n g   p h o t o c h r o m i c   p r o p e r t y   was  o b t a i n e d   i n  

t h e   same  way  as  in  E x a m p l e   27.  When  t h e   s h e e t   was  e x p o s e d  

to   s u n l i g h t   f o r   15  s e c o n d s ,   t he   e x p o s e d   p o r t i o n   b e c a m e  

b l a c k - c o l o r e d .   When  t h e   s h e e t   was  l e f t   w i t h   i n t e r r u p t i o n   o f  

l i g h t   i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   12  h o u r s  

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

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

were   r e p e a t e d   20  t i m e s ,   l i t t l e   d e t e r i o r a t i o n   in  t h e   p r o p e r t y  

was  s e e n .  

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and  p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  29 



A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d   o r  

d i s p e r s e d ,   t h e   c o m p o n e n t s   we re   f i l l e d   in  a  pen   b o d y   so  as  t o  

c o n s t i t u t e   i n k   f o r   a  f i b e r   p e n .  

When  w r i t i n g   was  made  on  p a p e r   or  p l a s t i c   s h e e t   b y  

t h e   pen  b o d y ,   an  a l m o s t   i n v i s i b l e   l a t e n t   i m a g e   was  o b t a i n e d .  

When  s u n l i g h t   was  i r r a d i a t e d   t o   t h e   l a t e n t   i m a g e  

p o r t i o n   f o r   15  s e c o n d s   t h e r e a f t e r ,   t he   l a t e n t   i m a g e   b e c a m e  

g r e e n - c o l o r e d .   When  i t   was  l e f t   w i t h   i n t e r r u p t i o n   of   l i g h t  

i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   12  h o u r s   t h e r e a f t e r ,   i t  

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

t h e   a p p e a r a n c e   and   d i s a p p e a r a n c e   of   c o l o r   w e r e   r e p e a t e d   2 0  

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

EXAMPLE  3 0  



A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and   d i s s o l v e d   o r  

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

f i n e   p a p e r   so  as  to   c o n s t i t u t e   5  to  8  g/m2  s o l i d   m a t t e r ,   a n d  

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

o b t a i n e d .   When  t he   s h e e t   was  e x p o s e d   t o  

s u n l i g h t   f o r   15  s e c o n d s ,   t h e   e x p o s e d  

p o r t i o n   became   b l a c k - c o l o r e d .   When  t h e   s h e e t   was  l e f t   w i t h  

i n t e r r u p t i o n   of  l i g h t   i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   12  

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

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

c o l o r   were   r e p e a t e d   20  t i m e s ,   l i t t l e   d e t e r i o r a t i o n   in  t h e  

p r o p e r t y   was  s e e n .  

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  



p r o o f ,   and  p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  31  

A f t e r   a l l   c o m p o n e n t s   we re   s t i r r e d   and   d i s s o l v e d   o r  

d i s p e r s e d ,   t h e   c o m p o n e n t s   we re   i m p r e g n a t e d   on  p o l y e s t e r  

s h e e t   so  as  to   c o n s t i t u t e   3  to   5  g/m2  s o l i d i t y ,   a n d  

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

o b t a i n e d .   When  t h e   s h e e t   was  e x p o s e d   to   b l a c k   l i g h t   f o r   3 0  

s e c o n d s ,   t h e   s h e e t   b e c a m e   b l u e - c o l o r e d .   When  t h e   s h e e t   w a s  

l e f t   w i t h   i n t e r r u p t i o n   of   l i g h t   i r r a d i a t i o n   a t   room  t e m p e r a -  

t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   t h e   s h e e t   was  r e t u r n e d   to   a n  

o r i g i n a l   w h i t e   c o l o r .   A l t h o u g h   t he   a p p e a r a n c e   and   d i s -  

a p p e a r a n c e   of   c o l o r   were   r e p e a t e d   20  t i m e s ,   l i t t l e  

d e t e r i o r a t i o n   in  t h e   p r o p e r t y   was  s e e n .  

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  



p r o o f ,   and  p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  32  

A f t e r   a l l   c o m p o n e n t s   were   h e a t e d   t o   100  t o   120°C  a n d  

d i s p e r s e d   by  an  a t t r i t o r   ( g r i n d e r ) ,   t h e   c o m p o n e n t s   w e r e  

p o u r e d   i n t o   a  t e s t   t u b e   of   9  mm  d i a m e t e r   and  l e f t   a t   r o o m  

t e m p e r a t u r e ,   and  c o n s e q u e n t l y ,   a  c o l o r l e s s   c r a y o n   w a s  

o b t a i n e d .  

A l t h o u g h   l e t t e r s ,   p i c t u r e s ,   and  t h e   l i k e   were   d r a w n  

on  a  n o t e b o o k   w i t h   t h e   c r a y o n ,   t h e y   were   i n v i s i b l e .  

When  s u n l i g h t   was  i r r a d i a t e d   to   t h e   n o t e b o o k   f o r   3 0  

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



c o l o r e d .   When  i t   was  l e f t   w i t h   i n t e r r u p t i o n   of   l i g h t  

i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   i t  

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

t h e   a p p e a r a n c e   and   d i s a p p e a r a n c e   of  c o l o r   w e r e   r e p e a t e d   1 0  

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

EXAMPLE  33  

A  c o l o r l e s s   c r a y o n   was  o b t a i n e d   in  t h e   same  way  a s  

in  E x a m p l e   32,   e x c e p t   t h a t   P e r g a s c r i p t   Red  I - 6 B   was  u s e d  

i n s t e a d   of   S - 2 0 5 .  

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

on  a  n o t e b o o k   w i t h   t h e   c r a y o n ,   t h e y   were   i n v i s i b l e .  

When  s u n l i g h t   was  i r r a d i a t e d   to   t h e   n o t e b o o k   f o r   3 0  

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

c o l o r e d .   When  i t   was  l e f t   w i t h   i n t e r r u p t i o n   of   l i g h t   i r -  

r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   i t  

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

t h e   a p p e a r a n c e   and   d i s a p p e a r a n c e   of   c o l o r   w e r e   r e p e a t e d   1 0  

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

EXAMPLE  3 4  

A  c o l o r l e s s   c r a y o n   was  o b t a i n e d   in  t h e   same  way  a s  

in  E x a m p l e   32,  e x c e p t   t h a t   G r e e n   24P  was  u s e d   i n s t e a d   of   S -  

2 0 5 .  

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

on  a  n o t e b o o k   w i t h   t h e   c r a y o n ,   t h e y   were   i n v i s i b l e .  

When  s u n l i g h t   was  i r r a d i a t e d   to   t h e   n o t e b o o k   f o r   3 0  



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

c o l o r e d .   When  i t   was  l e f t   w i t h   i n t e r r u p t i o n   of   l i g h t   i r -  

r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   i t  

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

t h e   a p p e a r a n c e   and  d i s a p p e a r a n c e   of  c o l o r   w e r e   r e p e a t e d   1 0  

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

EXAMPLE  35  

A  c o l o r l e s s   c r a y o n   was  o b t a i n e d   in  t h e   same  way  a s  

in  E x a m p l e   32,  e x c e p t   t h a t   NBP-1  was  u s e d   i n s t e a d   o f   S - 2 0 5 .  

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

on  a  n o t e b o o k   w i t h   t h e   c r a y o n ,   t h e y   w e r e   i n v i s i b l e .  

When  s u n l i g h t   was  i r r a d i a t e d   to   t h e   n o t e b o o k   f o r   3 0  

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

c o l o r e d .   When  i t   was  l e f t   w i t h   i n t e r r u p t i o n   of   l i g h t   i r -  

r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   i t  

was  r e t u r n e d   to   an  o r i g i n a l   c o l o r l e s s   c o n d i t i o n .   A l t h o u g h  

t h e   a p p e a r a n c e   and   d i s a p p e a r a n c e   of   c o l o r   w e r e   r e p e a t e d   1 0  

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

EXAMPLE  36  

A  c o l o r l e s s   c r a y o n   was  o b t a i n e d   in  t h e   same  way  a s  

in  E x a m p l e   32,  e x c e p t   t h a t   OR-55  was  u s e d   i n s t e a d   o f   S - 2 0 5 .  

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

on  a  n o t e b o o k   w i t h   t h e   c r a y o n ,   t h e y   were   i n v i s i b l e .  

When  s u n l i g h t   was  i r r a d i a t e d   to   t h e   n o t e b o o k   f o r   3 0  

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



c o l o r e d .   When  i t   was  l e f t   w i t h   i n t e r r u p t i o n   of   l i g h t   i r -  

r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   i t  

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

t h e   a p p e a r a n c e   and   d i s a p p e a r a n c e   of   c o l o r   w e r e   r e p e a t e d   1 0  

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

EXAMPLE  37  

A f t e r   a l l   c o m p o n e n t s   w e r e   s t i r r e d   and   d i s s o l v e d   o r  

d i s p e r s e d ,   t h e   c o m p o n e n t s   we re   c o a t e d   on  p o l y e s t e r   s h e e t   s o  

as  to   c o n s t i t u t e   4  to   5  g/m2  s o l i d   m a t t e r ,   and   c o n s e q u e n t l y ,  

r e d   s h e e t   h a v i n g   p h o t o c h r o m i c   p r o p e r t y   was  o b t a i n e d .   T a c k i -  

f i e r s   w e r e   a p p l i e d   on  t h e   r e a r   s u r f a c e   of   t h e   s h e e t ,   w h e r e b y  

a  l a b e l   was  o b t a i n e d .   When  t h e   l a b e l   was  a d h e r e d   t o   a  



w r i t i n g   m a t e r i a l ,   a  t o y ,   or  t h e   l i k e   was  e x p o s e d   to   s u n l i g h t  

f o r   20  s e c o n d s   or  m o r e ,   t h e   l a b e l   b e c a m e   v i o l e t - c o l o r e d .  

When  t h e   l a b e l   was  l e f t   w i t h   i n t e r r u p t i o n   of   l i g h t  

i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   t h e  

s h e e t   was  r e t u r n e d   to   an  o r i g i n a l   r e d   c o l o r .   A l t h o u g h   t h e  

a p p e a r a n c e   and  d i s a p p e a r a n c e   of   c o l o r   we re   r e p e a t e d   2 0  

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

The  l a b e l   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and  p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  3 8  

A  y e l l o w   s h e e t   h a v i n g   p h o t o c h r o m i c   p r o p e r t y   was  o b -  

t a i n e d   in  t h e   same  way  as  in  E x a m p l e   37.  When  t h e   s h e e t   w a s  

e x p o s e d   to   s u n l i g h t   f o r   15  s e c o n d s ,   t h e   e x p o s e d   p o r t i o n  

b e c a m e   g r e e n - c o l o r e d .   When  t h e   s h e e t   was  l e f t   w i t h   i n t e r -  



r u p t i o n   of   l i g h t   i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   2 4  

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

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

c o l o r   we re   r e p e a t e d   10  t i m e s ,   l i t t l e   d e t e r i o r a t i o n   in   t h e  

p r o p e r t y   was  s e e n .  

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and  p r e s e r v a t i o n   p r o p e r t i e s .  

EXAMPLE  3 9  

A f t e r   a l l   c o m p o n e n t s   w e r e   s t i r r e d   and   d i s s o l v e d   o r  

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

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

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

to   s u n l i g h t   f o r   30  s e c o n d s ,   t h e   p r i n t e d   p o r t i o n   b e c a m e  

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

l i g h t   i r r a d i a t i o n   a t   room  t e m p e r a t u r e   f o r   24  h o u r s   t h e r e -  



a f t e r ,   t h e   s h e e t   was  r e t u r n e d   to   an  o r i g i n a l   y e l l o w   c o l o r .  

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

r e p e a t e d   20  t i m e s ,   l i t t l e   d e t e r i o r a t i o n   in  t h e   p r o p e r t y   w a s  

s e e n .  

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and  p r e s e r v a t i o n   p r o p e r t i e s .   M o r e o v e r ,   g a s e s   or   a i r  

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

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

EXAMPLE  4 0  

A f t e r   a l l   c o m p o n e n t s   were   s t i r r e d   and  d i s s o l v e d   o r  

d i s p e r s e d ,   t he   c o m p o n e n t s   were   p r i n t e d   on  f i n e   p a p e r   b y  

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



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

to   h i g h - p r e s s u r e   m e r c u r y - v a p o r   lamp  f o r   30  s e c o n d s ,   t h e  

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

l e f t   w i t h   i n t e r r u p t i o n   of   l i g h t   i r r a d i a t i o n   a t   room  t e m p e r a -  

t u r e   f o r   24  h o u r s   t h e r e a f t e r ,   t h e   s h e e t   was  r e t u r n e d   t o   a n  

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

a n c e   of   c o l o r   we re   r e p e a t e d   20  t i m e s ,   l i t t l e   d e t e r i o r a t i o n  

in  t h e   p r o p e r t y   was  s e e n .  

The  s h e e t   was  s u p e r i o r   in  h e a t - p r o o f ,   h u m i d i t y -  

p r o o f ,   and  p r e s e r v a t i o n   p r o p e r t i e s .   M o r e o v e r ,   g a s e s   o r   a i r  

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

p a p e r   was  s u p e r i o r   in  c o l o r   s e n s i t i v i t y   and   c o l o r   d e n s i t y .  

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

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

p r e s e r v a t i o n   p r o p e r t i e s ,   and  can  be  u s e d   as  a  u s e f u l   m a t e -  

r i a l   in  a  w i d e   f i e l d .  

W h i l e   t h e   i n v e n t i o n   h a s   b e e n   d e s c r i b e d   in   d e t a i l   a n d  

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

a p p a r e n t   to   one  s k i l l e d   in   t h e   a r t   t h a t   v a r i o u s   c h a n g e s   a n d  

m o d i f i c a t i o n s   can  be  made  t h e r e i n   w i t h o u t   d e p a r t i n g   f rom  t h e  

s p i r i t   and  s c o p e   t h e r e o f .  



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

d o n a t i v e   c h r o m a t i c   o r g a n i c   c o m p o u n d ,   and   a  p h o t o a c t i v a t o r  

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   an  a r o m a t i c   h a l o n i u m  

s a l t ,   an  a r o m a t i c   o n i u m   s a l t   of  e l e m e n t s   b e l o n g i n g   t o   G r o u p  

VIa  in  t h e   p e r i o d i c   t a b l e   and  an  a r o m a t i c   o n i u m   s a l t   of   e l e -  

m e n t s   b e l o n g i n g   to   Group   Va  in   t h e   p e r i o d i c   t a b l e .  

2.  A  p h o t o s e n s i t i v e   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 ,  

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

g r o u p s .  

3.  A  p h o t o s e n s i t i v e   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 ,  

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

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

4.  A  p h o t o s e n s i t i v e   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 ,  

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

g r o u p s .  

5.  A  p h o t o s e n s i t i v e   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 ,  

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

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   t r i p h e n y l m e t h a n e -  

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

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

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

and   t r i a z e n e s .  

6.  A  p h o t o s e n s i t i v e   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 ,  

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



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   t r i p h e n y l m e t h a n e p h t h a -  

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

l a c t a m s ,   t r i p h e n y l m e t h a n e s ,   and  a z a p h t a l i d e s .  

7.  A  p h o t o s e n s i t i v e   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 ,  

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

h a l o n i u m   and   a  h a l o g e n - c o n t a i n i n g   c o m p l e x   i o n   of   Sb,  Fe ,   S n ,  

Bi ,   Al ,   Ga,  I n ,   T i ,   Zr ,   B,  P  and  A s ) ;   a  s a l t   of   an  a r o m a t i c  

on ium  of   e l e m e n t s   b e l o n g i n g   to   Group   VIa   in   t h e   p e r i o d i c  

t a b l e   (O,  S,  Se,   and  Te)  and  a  h a l o g e n   c o n t a i n i n g   c o m p l e x  

i o n   o f   Sb,  Fe,   Sn,  B i ,   A l ,   Ga,  I n ,   T i ,   Zr,   B,  P  and  As;  a  

s a l t   of   an  a r o m a t i c   o n i u m   of   e l e m e n t s   b e l o n g i n g   t o   G r o u p   Va  

in  t h e   p e r i o d i c   t a b l e   (N,  P,  As,  Sb,  and  Bi)   and  a  h a l o g e n -  

c o n t a i n i n g   c o m p l e x   i o n   o f   Sb,  Fe,   Sn,  B i ,   A l ,   Ga,  I n ,   T i ,  

Zr,   B,  P,  and  As;  and  a  s a l t   of   an  a r o m a t i c   o n i u m   and  a  

p e r c h l o r i c   a c i d .  

8.  A  p h o t o s e n s i t i v e   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 ,  

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

i o d o n i u m   and   a  h a l o g e n - c o n t a i n i n g   c o m p l e x   i o n   of   Sb,  B,  P 

and  A s ) ;   a  s a l t   of   an  a r o m a t i c   on ium  of   e l e m e n t s   b e l o n g i n g  

to   Group   VIa  in   t h e   p e r i o d i c   t a b l e   (S)  and  a  h a l o g e n - c o n -  

t a i n i n g   c o m p l e x   i on   of   Sb,  B,  P,  and  As;  a  s a l t   of   a n  

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

p e r i o d i c   t a b l e   (N  and  P)  and  a  h a l o g e n - c o n t a i n i n g   c o m p l e x  



i on   of  Sb,  B,  P,  and  As;  and  a  s a l t   of  an  a r o m a t i c   o n i u m   a n d  

a  p e r c h l o r i c   a c i d .  

9.  A  p h o t o s e n s i t i v e   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 ,  

w h e r e i n   s a i d   p h o t o a c t i v a t o r   i s   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   a  s a l t   of   an  a r o m a t i c   i o d o n i u m   and   B F 4 - ;   a  s a l t  

of   an  a romat ic   iodonium  and  P F 6 - ;   a  s a l t   of   an  a r o m a t i c   s u l -  

f o n i u m   and  BF4- ;   and  a  s a l t   of   an  a r o m a t i c   s u l f o n i u m   a n d  

P F 6 - .  

10.   A  p h o t o s e n s i t i v e   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   2 ,  

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

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  an  a l i p h a t i c   a l c o h o l  

of   6  o r   more   c a r b o n   a t o m s ,   h a v i n g   a  b o i l i n g   p o i n t   of   1 5 0 ° C  

or   m o r e ;   a  p o l y h y d r i c   a l c o h o l   of   6  or  more   c a r b o n   a t o m s ,  

h a v i n g   a  b o i l i n g   p o i n t   of   150°C  or  m o r e ;   an  a r o m a t i c   a l c o h o l  

of   7  or  more  c a r b o n   a t o m s ,   h a v i n g   a  b o i l i n g   p o i n t   o f   1 5 0 ° C  

or  m o r e ;   and  a  m a c r o m o l e c u l a r   a l c o h o l   of   f rom  a b o u t   1 0 , 0 0 0  

t h r o u g h   a b o u t   3 0 0 , 0 0 0   m o l e c u l a r   w e i g h t .  

11.  A  p h o t o s e n s i t i v e   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   2 ,  

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

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  an  a l i p h a t i c   a l c o h o l  

of   9  or  more  c a r b o n   a t o m s ,   h a v i n g   a  b o i l i n g   p o i n t   of   2 0 0 ° C  

or  m o r e ;   an  a r o m a t i c   a l c o h o l   of   7  or  more   c a r b o n   a t o m s ,  

h a v i n g   a  b o i l i n g   p o i n t   of  200°C  or  m o r e ;   a  p o l y h y d r i c  

a l c o h o l   of   6  or  more   c a r b o n   a t o m s ,   h a v i n g   a  b o i l i n g   p o i n t   o f  

200°C  or  m o r e ;   and  a  m a c r o m o l e c u l a r   a l c o h o l   of   f rom  a b o u t  



1 0 , 0 0 0   t h r o u g h   a b o u t   3 0 0 , 0 0 0   in  m o l e c u l a r   w e i g h t .  

12.  A  p h o t o s e n s i t i v e   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 ,  

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

p o u n d   of   100  or   more   in   m o l e c u l a r   w e i g h t ,   h a v i n g   3  or   m o r e  

o x y e t h y l e n e   g r o u p s   in   a  m o l e c u l e .  

13.   A  p h o t o s e n s i t i v e   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 ,  

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

p o u n d   o f   190  or   more   in   m o l e c u l a r   w e i g h t ,   h a v i n g   6  or   m o r e  

o x y e t h y l e n e   g r o u p s   in   a  m o l e c u l e .  

14.   A  p h o t o s e n s i t i v e   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 ,  

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

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

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

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

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

15.   A  p h o t o s e n s i t i v e   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   4 ,  

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

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   an  a l i p h a t i c   a l c o h o l  

of   6  or   more   c a r b o n   a t o m s ,   h a v i n g   a  b o i l i n g   p o i n t   o f   1 5 0 ° C  

or   m o r e ;   a  p o l y h y d r i c   a l c o h o l   of   6  or  more   c a r b o n   a t o m s ,  

h a v i n g   a  b o i l i n g   p o i n t   o f   150°C  or   m o r e ;   an  a r o m a t i c   a l c o h o l  

of   7  or   more   c a r b o n   a t o m s ,   h a v i n g   a  b o i l i n g   p o i n t   o f   1 5 0 ° C  

or   m o r e ;   and  a  m a c r o m o l e c u l a r   a l c o h o l   of   f rom  a b o u t   1 0 , 0 0 0  

t h r o u g h   a b o u t   3 0 0 , 0 0 0   in   m o l e c u l a r   w e i g h t .  



16.  A  p h o t o s e n s i t i v e   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   4 ,  

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

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   an  a l i p h a t i c   a l c o h o l  

of   9  or   more   c a r b o n   a t o m s ,   h a v i n g   a  b o i l i n g   p o i n t   of   2 0 0 ° C  

or  m o r e ;   an  a r o m a t i c   a l c o h o l   of   7  or  more   c a r b o n   a t o m s ,  

h a v i n g   a  b o i l i n g   p o i n t   of   200°C  or  m o r e ;   a  p o l y h y d r i c  

a l c o h o l   of   6  or  more   c a r b o n   a t o m s ,   h a v i n g   a  b o i l i n g   p o i n t   o f  

200°C  or   m o r e ;   and  a  m a c r o m o l e c u l a r   a l c o h o l   of   f rom  a b o u t  

1 0 , 0 0 0   t h r o u g h   a b o u t   3 0 0 , 0 0 0   in  m o l e c u l a r   w e i g h t .  

17.   A  p h o t o s e n s i t i v e   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 ,  

w h e r e i n   t h e   w e i g h t   p r o p o r t i o n   of   s a i d   p h o t o a c t i v a t o r   t o   s a i d  

e l e c t r o n   d o n a t i v e   c h r o m a t i c   o r g a n i c   c o m p o u n d   i s   f rom  0 . 0 1   t o  

100  p a r t s   to   1  p a r t .  

18.  A  p h o t o s e n s i t i v e   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 ,  

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

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

c o m p o u n d   i s   f rom  0 . 0 1   t o   100  p a r t s   t o   1  p a r t .  

19.  A  p h o t o s e n s i t i v e   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 ,  

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

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

0 . 0 1   t o   100  p a r t s   to   1  p a r t .  

20.  A  p h o t o s e n s i t i v e   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   2 ,  

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

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

0 . 0 1   t o   200  p a r t s   t o   1  p a r t .  



21.  A  p h o t o s e n s i t i v e   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   4 ,  

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

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

0 . 0 1   t o   200  p a r t s   t o   1  p a r t .  
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