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S P E C I F I C A T I O N  

C e r a m i c - c o n t a i n i n g   F i b e r   and  t h e   P r o c e s s   f o r   P r e p a r i n g   t h e   Same  

TECHNICAL  F I E L D  

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  c e r a m i c - c o n t a i n i n g   f i b e r  

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

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

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

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

i n v e n t i o n   r e l a t e s   to  c e r a m i c - c o n t a i n i n g   f i b e r   w h i c h   can   m a i n t a i n  

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

t i m e   and  an  e a s y   p r o c e s s   f o r   p r e p a r i n g   t h e   same  w h i c h   c o m p r i s e s  

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

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

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

s w e l l e d   m o n o f i l a m e n t s   of  s a i d   f i b e r .  

TECHNICAL  BACKGROUND 

I t   has   b e e n   c o n v e n t i o n a l l y   known  t h a t   q u a l i t y   of  t e x t i l e  

g o o d s   d e p e n d s   upon   t h a t   of  v e g e t a b l e   f i b e r   f rom  w h i c h   t h e  

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

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

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

o b j e c t i v e   t e x t i l e   g o o d s .  

For  e x a m p l e ,   c o t t o n   w h i c h   i s   one  of  v e g e t a b l e   f i b e r   i s  

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

c l o t h i n g   . 

Such  a  c o t t o n   f i b e r   is  p r o d u c e d   as  a  r e s u l t   of  g r a d u a l l y  

l ong   and  n a r r o w   g r o w t h   of  an  e p i d e r m a l   c e l l   of  a  c o t t o n   s e e d ,   s o  

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

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

w h i c h   had  been   r e a p e d   b e c o m e s   f l a t   and  i n t e r t w i n e d   as  a  r e s u l t  

of  d r y i n g   the  s a m e .  

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

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

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

i n t e n s e   i n t e r t w i n m e n t   among  f i b e r s   to  e f f e c t   f a v o u r a b l e  

s p i n n i n g .   A c c o r d i n g l y ,   c o t t o n   p o s s e s s e s   v e r y   good  p r o p e r t i e s   a s  

f i b e r   f o r   c l o t h i n g .   On  one  h a n d ,   w i t h   d e v e l o p m e n t   of  r e c e n t  

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

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

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

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

to  c o n s u m p t i o n   of  s u c h   s y n t h e t i c   f i b e r .  

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

c h a r a c t e r i s t i c s   of  c e r a m i c s   to  f i b e r   in  o r d e r   to  e x t e n d  

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

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

f e a t u r e s   i n v o l v e d   in  t he   o t h e r   f i b e r   to  t h e   v e r y   i n d i v i d u a l  

f  i b e r   . 

For  i n s t a n c e ,   t h e r e   have   b e e n   s u c h   f i b e r   w h e r e i n   t h e  

f i b e r   is   i m m e r s e d   in  a  c e r a m i c   p a r t i c l e   s o l u t i o n   c o n t a i n i n g   a  
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b i n d e r   to  a d h e s i v e   bond  s a i d   c e r a m i c   p a r t i c l e s   on  t h e   s u r f a c e   o f  

t h e   f i b e r ,   or  s u c h   t e x t i l e   w h i c h   is  o b t a i n e d   by  e i t h e r   b l e n d i n g  

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

u n i t i n g   t he   c e r a m i c ,   f i b e r .  

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

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

t h e   f i b e r ,   so  t h a t   c h a r a c t e r i s t i c   f e a t u r e s   of  t h e   c e r a m i c  

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

d e p e n d e n t   upon   u se   and  a p p l i c a t i o n s   f o r   p r o d u c t s   m a n u f a c t u r e d  

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

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

to  d i f f e r e n c e s   in  s t r e t c h a b i l i t y   and  t h e   l i k e   of  b o t h   of  t h e  

f  i b e r   . 

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

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

t h e   v e r y   h i g h - m o l e c u l a r   w e i g h t   m a t e r i a l   a r e   a c t u a l i z e d   so  t h a t  

e s s e n t i a l   c h a r a c t e r i s t i c   f e a t u r e s   s u c h   as  h e a t   r e t a i n i n g  

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

d a m a g e d   . 

DISCLOSURE  OF  THE  INVENTION 

N a m e l y ,   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 ,   m i n u t e   p o r e s  

i n v o l v e d   in  v e g e t a b l e   f i b e r   a r e   a l l o w e d   to  s w e l l   by  t h e   use   o f  

an  o r g a n i c   s o l v e n t   or  an  a q u e o u s   s o l v e n t ,   and  t h e n   t h e   f i b e r   i s  

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

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

f  i b e r   . 

T h u s ,   c h a r a c t e r i s t i c   f e a t u r e s   s u c h   as  h e a t   i n s u l a t i n g  

p r o p e r t i e s ,   w a t e r   a b s o r p t i o n   p r o p e r t i e s   and  t h e   l i k e   i n v o l v e d   i n  

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

to  t h o s e   of  f i b e r   in  q u e s t i o n   w i t h o u t   d a m a g i n g   c h a r a c t e r i s t i c  

f e a t u r e s   w h i c h   have   b e e n   i n v o l v e d   t h e r e i n   o r i g i n a l l y .   I n  

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

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

m a n n e r   . 

BEST  MODE  FOR  EMBODYING  THE  INVENTION 

An  e m b o d i m e n t   of  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  

in  d e t a i l   h e r e i n b e l o w .  

.  I t   is   to  be  n o t e d   t h a t   t h e   p r e s e n t   f i b e r   and  t he   p r o c e s s  

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

c o n n e c t i o n   w i t h   c o t t o n   among  v e g e t a b l e   f i b e r   as  i t s   m a j o r  

c o m p o n e n t .   As  d e s c r i b e d   a b o v e ,   a  c o t t o n   f i b e r   has   a  v a c u o l e   i n  

i t s   c r o s s   s e c t i o n   so  t h a t   i t   makes   h e a t   r e t a i n i n g   p r o p e r t y   a n d  

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

i n t e n s e   i n t e r t w i n m e n t   among  such   m o n o f i l a m e n t s .   As  i s  

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

m o n o f i l a m e n t   is  s p i r a l   a l o n g   m a j o r   a x i s   of  f i b e r   on  w h i c h   m i n u t e  

p o r e s   a p p e a r   in  t u r n e d   and  t w i s t e d   f o r m .   The  p r e s e n t   i n v e n t i o n  

u t i l i z e s   s u c h   c h a r a c t e r i s t i c   f e a t u r e s   as  d e s c r i b e d   a b o v e .   I n  

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

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

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

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

In  g e n e r a l ,   a l t h o u g h   t h e   m i n u t e   p o r e   has   a  s i z e   of  5  -  10 

a n g s t r o m ,   when  t h e   f i b e r   is   i m m e r s e d   in  a  p r e s c r i b e d   s o l v e n t ,   a  

d i a m e t e r   of  t h e   p o r e   e x p a n d s   to  40  -  100  a n g s t r o m .   A c c o r d i n g l y ,  

t h e   f i b e r   can   be  f i l l e d   w i t h   c e r a m i c   f i n e l y   d i v i d e d   p a r t i c l e s   h a v i n g  

an  average   p a r t i c l e   d i ame te r   of  60  angst rom  us ing   with  t h i s   i n v e n t i o n .  

In  v i ew   of  the  a b o v e ,   a c c o r d i n g   to  t h e   p r e s e n t   p r o c e s s ,  

d i n i t r o g e n   t e t r o x i d e   is   a l l o w e d   to  c o n t a i n   in  an  o r g a n i c   s o l v e n t  

s u c h   as  d i m e t y l f   o r m a m i d e   ,  N - m e t h y l - 2 - p y r r o l i d o n e   and  t h e   l i k e ,  

or  c o t t o n   f i b e r   i s   s u b j e c t e d   to  s w e l l   by  t h e   u se   of  an  a q u e o u s  

s o l v e n t   s u c h   as  a q u e o u s   cupricaiimoniuni,   a q u e o u s   a l k a l i   and  t h e  

l i k e   w h i c h   i s   c o m m o n l y   known  in  a  c y l i n d r i c a l   f o r m .   E i t h e r   t h e  

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

c o t t o n   f i b e r   s w e l l e d   i s   s u b j e c t e d   to  l i q u i d   c u r r e n t   t r e a t m e n t   i n  

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

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

an  a v e r a g e   p a r t i c l e   d i a m e t e r   of  60  a n g s t r o m   at   a  t e m p e r a t u r e   o f  

o  2 f rom  90  to  110  C  u n d e r   a  p r e s s u r e   of  f rom  4  to  6  k g / c m   . 

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

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

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

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

A c c o r d i n g   to  t h e   p r e s e n t   p r o c e s s ,   when  a  d y e s t u f f   or  a  

b l e a c h i n g   a g e n t   is   a d d e d   to  a  p r o c e s s i n g   s o l u t i o n   in  s a i d   s e a l e d  
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v e s s e l ,   c o t t o n   f i b e r   to  be  p r o c e s s e d   can   be  b l e a c h e d   or  dyed   a t  

t he   same  t i m e   of  f i l l i n g   t he   c o t t o n   f i b e r   w i t h   c e r a m i c .  

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

h a v i n g   a  v e r y   h i g h   p o r o s i t y   ( e . g .   90%  or  m o r e )   as  a  r e s u l t   o f  

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

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

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

i n v e n t i o n   and  gas   d o e s   no t   o n l y   make  s m a l l   t h e   h e a t   t r a n s f e r   b y  

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

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

r a d i a t i o n   h e a t   t r a n s f e r ,   so  t h a t   t h e   r e s u l t i n g   t h r e a d   has   a  v e r y  

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

f rom  s u c h   c o t t o n   f i b e r   do  no t   a b s o r b   t h e   h e a t   f rom  t h e   o u t s i d e .  

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

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

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

o u t s i d e ,   and  t h e   c e r a m i c   e x i s t i n g   in  t h e   i n t e r i o r   of  s a i d   m i n u t e  

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

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

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

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

as  a  n a t u r a l   c h a r a c t e r i s t i c   f e a t u r e   of  c o t t o n ,   i . e .   when  t h e  

e n v i r o n m e n t   d r i e s ,   t h e   m o i s t u r e   is   r e l e a s e d   to  t he   s u r f a c e   o f  

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

c h a r a c t e r i s t i c   f e a t u r e s   of  c o t t o n .  
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As  d e s c r i b e d   a b o v e ,   u n d e r w e a r   made  f rom  t he   c e r a m i c  

c o t t o n   has  s u p e r i o r   w a t e r   a b s o r p t i o n   p r o p e r t i e s '   to   t h o s e   o f  

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

F u r t h e r m o r e , ,   s i n c e   c e r a m i c   has   a  c r y s t a l l i n e   s t r u c t u r e   o f  

c u b i c   or  h e x a g o n a l   s y s t e m   t y p e   and  t he   l i k e ,   when  a  p a r t   of  t h e  

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

t he   c o t t o n ,   c o e f f i c i e n t   of  f r i c t i o n   t h e r e o f   b e c o m e s   l a r g e r   t h a n  

t h a t   of  o r i g i n a l   c o t t o n   as  a  w h o l e ,   and  as  a  r e s u l t ,   t h e   t o u c h  

of  s u c h   c o t t o n   b e c o m e s   l i k e   h e m p .  

M o r e o v e r ,   c e r a m i c   e x h i b i t s   v a r i o u s   c h a r a c t e r i s t i c  

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

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

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

i n f r a r e d   r a y s .   For   i n s t a n c e ,   when  a  m e t a l l i c   o x i d e   (MgO 

c e r a m i c s ,   SiOg  c e r a m i c s ,   AftgOg  c e r a m i c s   -or  t h e   l i k e )   is   a l l o w e d  

to  e x i s t   in  f i b e r ,   an  a r t i c l e   to  be  warmed  ( f o r   e x a m p l e ,   h u m a n  

body   and  t h e   l i k e )   i s   i r r a d i a t e d   w i t h   f a r   i n f r a r e d   r a y s   (25  -  10 

um)  b e i n g   a  k i n d   of  e l e c t r o m a g n e t i c   wave  and  e x h i b i t i n g   h i g h  

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

t r a n s l u c e n t   c e r a m i c   as  t h e r m a l   e n e r g y .  

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

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

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

INDUSTRIAL 

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

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

A P P L I C A B I L I T Y  

c e r a m i c - c o n t a i n i n g   f i b e r   and  t h e  

a c c o r d i n g   to  t h e   p r e s e n t  
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i n v e n t i o n   may  add  c h a r a c t e r i s t i c   f e a t u r e s   s u c h   as  h e a t  

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

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

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

n a t u r a l   f i b e r .   M o r e o v e r ,   t he   p r o c e s s   f o r   t h e   p r e p a r a t i o n  

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

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

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

d i v i d e d   p a r t i c l e s   in  v e g e t a b l e   f i b e r .  
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CLAIMS 

(1)  C e r a m i c - c o n t a i n i n g   f i b e r   c h a r a c t e r i z e d   by  c o m p r i s i n g  

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

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

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

w h i c h   had  b e e n   e x p a n d e d   by  s w e l l i n g   s a i d   f i b e r .  

(2)  C e r a m i c - c o n t a i n i n g   f i b e r   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   v e g e t a b l e   f i b e r   is   c o t t o n   or  h e m p .  

(3)  A  p r o c e s s   f o r   p r e p a r i n g   c e r a m i c - c o n t a i n i n g   f i b e r  

c h a r a c t e r i z e d   b y :  

a l l o w i n g   v e g e t a b l e   f i b e r   to  s w e l l   by  t h e   use   of  a n  

o r g a n i c   s o l v e n t   or  an  a q u e o u s   s o l v e n t   in  a  c y l i n d r i c a l   f o r m ;  

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

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

p a r t i c l e s   ; 

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

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

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

in  s a i d   f i b e r ;   a n d  

d r y i n g   t h e   r e s u l t i n g   f i b e r   a f t e r   w a s h i n g   t h e   s a m e .  

(4)  A  p r o c e s s   f o r   p r e p a r i n g   c e r a m i c - c o n t a i n i n g   f i b e r   a s  

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

f o r m a m i d e   or   N - m e t h y l - 2 - p y r r o l i d o n e   c o n t a i n i n g   d i n i t r o g e n  

t e t r o x i d e   . 

(5)  A  p r o c e s s   f o r   p r e p a r i n g   c e r a m i c - c o n t a i n i n g   f i b e r   a s  

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   a q u e o u s   s o l v e n t   i s   a q u e o u s  

c u p r a m m o n i u m   or  a q u e o u s   a l k a l i .  
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(6)  A  p r o c e s s   f o r   p r e p a r i n g   c e r a m i c - c o n t a i n i n g   f i b e r   a s  

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

w h i c h   have   b e e n   a d m i x e d   s a i d   f i n e l y   d i v i d e d   c e r a m i c   p a r t i c l e s   i s  

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