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@  Chlorination  of  fibrous  material. 

@  Method  and  an  apparatus  for  the  chlorination  of  a 
fibrous  material  (12),  particularly  wool  and  the  like,  in  which 
a  solution  (11  )  of  free  chlorine  in  water,  which  is  contained  in 
the  bowl  (2)  of  a  suction  drum  (1)  of  conventional  construc- 
tion,  is  sucked  through  the  material  (12)  while  the  latter  is 
passed  around  the  lower  half  of  perforated  hollow  cylinder 
(3).  The  suction  in  the  bore  of  cylinder  (3)  is  effected  by  an 
impeller  (7)  which  is  operative  in  a  concentrically  disposed 
tube  (6).  Solution  (1  1)  is  obtained  by  dispersing  the  chlorine 
gas  in  it  in  the  form  of  small  bubbles  by  means  of  a  mesh  (15) 
which  has  appertures  (16)  and  which  is  provided  over  the 
free  end  of  a  chlorine  gas  delivery  tube  (13).  Mesh  (15)  is 
located  one  to  two  cm  above  shaft  (8)  of  impeller  (7)  at  a 
point  located  on  that  side  of  the  apparatus  where  impeller  (7) 
causes  extensive  turbulance  in  the  solution  to  ensure  that  the 
chlorine  is  substantially  completely  dissolved  in  the  solution. 
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THIS  i n v e n t i o n   r e l a t e s   to  t h e   c h l o r i n a t i o n   of  f i b r o u s  

m a t e r i a l ,   p a r t i c u l a r l y   wool  and  t he   l i k e ,   f o r   t h e  

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

In  t h i s   s p e c i f i c a t i o n   the   t e r m   " w o o l "   is  i n t e n d e d   t o  

i n c l u d e   wool  in  t h e   form  of  s l i v e r s   as  wel l   as  l o o s e  

s t o c k .   The  t e r m   wool  s l i v e r ,   in  t u r n ,   is  i n t e n d e d   t o  

i n c l u d e   combed  s l i v e r ,   c a r d   s l i v e r ,   top  s l i v e r ,  

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

i n t e n d e d   to  i n c l u d e   s c o u r e d   w o o l ,   c a r b o n i s e d   w o o l ,  

b r o k e n   top  e t c .  

I t   is  we l l   known  t h a t   the   s o - c a l l e d   f e l t i n g   s h r i n k a g e  

of  wool  and  t h e   l i k e   is  r e l a t e d   to  t h e   u n i d i r e c t i o n a l  

movemen t   of  t he   f i b r e s   d u r i n g   w a s h i n g   and  t h a t   s u c h  

s h r i n k a g e   can  be  c o u n t e r a c t e d   by  r e n d e r i n g   t he   f i b r e s  

l e s s   l i a b l e   to  m i g r a t e   in  one  d i r e c t i o n   o n l y   by  m e a n s  

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

t r e a t i n g   them  w i t h   a  s u i t a b l e   r e s i n .  

In  t h e   c a s e . o f   wool  s l i v e r   and  l o o s e   w o o l ,   which  h a v e  

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

d r a w i n g ,   s p i n n i n g ,   w e a v i n g ,   k n i t t i n g ,   e t c .   i t   i s  



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

e a c h   f i b r e   of  s u c h   m a t e r i a l   has  to  be  t r e a t e d   in  t h e  

a f o r e s a i d   m a n n e r .  

T h i s   has  been   f o u n d   to  be  v e r y   d i f f i c u l t   to  a c h i e v e  

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

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

c o n t i n u o u s   s h r i n k r e s i s t   t r e a t m e n t   of  such   m a t e r i a l s .  

The  mos t   common  of  t he   a f o r e s a i d   c h e m i c a l  

d e g r a d a t i v e   t r e a t m e n t s   used  in  t h e   s h r i n k r e s i s t  

t r e a t m e n t   of  wool  and  the   l i k e   i n v o l v e s   o x i d a t i o n  

and ,   of  t h e   v a r i o u s   p r o c e s s e s   which   have  b e e n  

s u g g e s t e d   in  t h i s   r e g a r d ,   t he   most   common  one  i s  

c h l o r i n a t i o n .  

The  t e r m   " c h l o r i n a t i o n " ,   as  used   in  t h i s   c o n t e x t ,   i s  

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

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

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

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

g a s e o u s   c h l o r i n a t i o n .   Of  t h e s e ,   t he   a q u e o u s  

c h l o r i n a t i o n   p r o c e s s e s   a re   by  f a r   t he   most   p o p u l a r  

f o r   t h e   o x i d a t i v e   t r e a t m e n t   of  w o o l .  



A l t h o u g h   it   has  been  known  f o r   many  y e a r s   t h a t  

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

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

in  t he   s h r i n k r e s i s t   t r e a t m e n t   of  wool  and  t h e  

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

u t i l i s i n g   such   s o l u t i o n s   were  not   r e a d i l y  

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

t e n d e d   to  damage  the   wool  f i b r e .   A l s o ,   t he   f a c t  

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

d e t r a c t e d   f rom  i t s   p o t e n t i a l   use  as  a 

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

r e g a r d   i t   may  be  p o i n t e d   out  t h a t   c h l o r i n e   g a s  

is  not  r e a d i l y   s o l u b l e   in  w a t e r   and  t h a t   a n y  

c h l o r i n e   gas  w h i c h   would  e s c a p e   f rom  t h e  

t r e a t m e n t   l i q u o r   d u r i n g   such  a  t r e a t m e n t   w o u l d  

be  e x t r e m e l y   h a z a r d o u s   to  o r ,   at  l e a s t ,  

u n c o m f o r t a b l e   f o r   t he   o p e r a t o r s   of  such  a 

p r o c e s s .  

T h e r e   is  e x t e n s i v e   r e f e r e n c e   in  the   p r i o r   a r t   t o  

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

t han   s o l u t i o n s   of  f r e e   c h l o r i n e   in  w a t e r   w h i c h  

can  be  used  in  such  s h r i n k r e s i s t   t r e a t m e n t s   o f  

wool  and  the  l i k e .   In  t h i s   r e g a r d   it  i s  

s i g n i f i c a n t   to  no t e   t h a t   such  d e v e l o p m e n t   away 



f rom  f r e e   c h l o r i n e   s o l u t i o n s   took  p l a c e   in  s p i t e  

of  t he   c o s t   a d v a n t a g e   w h i c h   such   s o l u t i o n s   h a v e  

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

In  t h i s   r e g a r d   i t   is  s i g n i f i c a n t   to  n o t e   t h a t  

t h e   c o s t s   per  u n i t   of  r e a c t a b l e   c h l o r i n e   in  t h e  

c a s e   of  such   a q u e o u s   c h l o r i n e   s o l u t i o n s   is  o n l y  

a p p r o x i m a t e l y   1/5  t h a t   of  an  a c i d i f i e d  

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

even  l e s s   in  t h e   c a s e   of  some  of  t h e   o t h e r   m o r e  

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

been  d e v e l o p e d   and  c o m m e r c i a l i s e d   o v e r   t h e   y e a r s .  

A c c o r d i n g l y ,   in  s p i t e   of  s t a t e m e n t s   such   as  t h a t  

c o n t a i n e d   on  page   122  of  The  T e x t i l e  

M a n u f a c t u r e r   of  March   1967  to  the   e f f e c t   t h a t  

f o r   t he   c o n t i n u o u s   s h r i n k r e s i s t   p r e - t r e a t m e n t   o f  

wool  the   c h e a p e s t   and  s i m p l e s t   t e c h n i q u e   is  t o  

add  c h l o r i n e   f rom  a  gas  c y l i n d e r   at  a  c o n t r o l l e d  

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

by  one  of  t he   c o - a u t h o r s   of  t he   same  a r t i c l e   i n  

1971 ,   t h a t   the   o n l y   e c o n o m i c a l l y   v i a b l e  

s h r i n k r e s i s t   t r e a t m e n t   f o r   wool  t o p s   t h e n  

a v a i l a b l e   was  t h e   CSIRO  p r o c e s s   wh ich   w a s  

d e v e l o p e d   in  1969  and  which   u t i l i s e s   a s  



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

s o l u t i o n   in  a  pad  m a n g l e -   ( B r i t i s h   K n i t t i n g  

I n d u s t r y   1 9 7 1 ,   p 7 7 ) .   Th i s   s t a t e m e n t   was  

r e p e a t e d ,   f o r   e x a m p l e ,   in  1981  ( T e x t i l v e r e d e l u n g  

Volume  16,  p45  ( 1 9 8 1 ) .  

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

have  been  made  a v a i l a b l e   to  t he   i n d u s t r y   o v e r  

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

r e f e r r e d   to  above   is  s t i l l   t o d a y   t h e   one  m o s t  

commonly   used   f o r   the   c h l o r i n a t i o n   of  w o o l .  

Th i s   p r o c e s s   is  b a s e d   on  the   use  of  an  a l k a l i  

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

h y p o c h l o r i t e ,   f rom  which  compound   a  s u i t a b l e  

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

a  s o l u t i o n   of  i t   wi th   an  a c i d ,   such  as  s u l p h u r i c  

a c i d ,   a c c o r d i n g   to  t he   f o l l o w i n g   r e a c t i o n :  

It  is  g e n e r a l l y   a c c e p t e d   t h a t   t h e   a c i d i f i e d  

h y p o c h l o r i t e   s o l u t i o n   does  not   c o n t a i n  

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

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

as  is  i l l u s t r a t e d   by  the   f o l l o w i n g   e q u i l i b r i u m  



r e a c t i o n :  

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

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

a r e   bo th   c a p a b l e   of  r e a c t i n g   wi th   w o o l ) ,   at  a n y  

g i v e n   i n s t a n c e ,   seems  to  d e p e n d   on  the   pH  of  t h e  

s o l u t i o n .  

I t   has  been  f o u n d   t h a t   t he   a c i d i f i e d  

h y p o c h l o r i t e   p r o c e s s   can  b e s t   be  c a r r i e d   out  i n  

a  s u c t i o n   drum  t y p e   a p p a r a t u s .  

In  such  a  s u c t i o n   d rum,   t he   m a t e r i a l   to  b e  

t r e a t e d   is  made  to  pas s   a r o u n d   a  h o l l o w  

r o t a t a b l e   c y l i n d e r   on to   which  t h e   m a t e r i a l   i s  

s u c k e d   and  wh ich   is  at  l e a s t   p a r t l y  

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

t h e   c h l o r i n a t i o n   bowl  of  the   a p p a r a t u s .   T h e  

c y l i n d e r   is  p e r f o r a t e d   ove r   i t s   e n t i r e  

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

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

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

v i a   t h e   p e r f o r a t i o n s   to  t he   i n s i d e   of  t h e  



c y l i n d e r .   The  s u c t i o n   is  u s u a l l y   e f f e c t e d   by  

means  of  a  s u i t a b l e   i m p e l l e r   o p e r a t i v e   w i t h i n  

t he   c y l i n d e r   or  by  means  of  a  s u i t a b l e   pump 

l o c a t e d   e l s e w h e r e   in  t he   s y s t e m .  

A l t h o u g h   the   c h l o r i n a t i o n   of  wool  w i t h   an  

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

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

p r o c e s s   a l s o   s u f f e r s   f rom  a  number   o f  

s i g n i f i c a n t   d r a w b a c k s .   For  e x a m p l e ,   t h e  

t e m p e r a t u r e   of  t he   l i q u o r   in  the   bowl  g e n e r a l l y  

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

t h e   n e u t r a l i s a t i o n   r e a c t i o n   b e t w e e n   NaOC1  a n d  

H2SO4,  as  wel l   as  due  to  the  f a c t   t h a t   a n y  

e x c e s s   f r e e   a l k a l i   p r e s e n t   in  t he   s o d i u m  

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

t he   s u l p h u r i c   a c i d .   In  t h i s   r e g a r d   i t   may  b e  

p o i n t e d   out  t h a t   the   pH  of  c o m m e r c i a l l y  

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

u s u a l l y   above   11  and  t h a t   t h e s e   s o l u t i o n s  

u s u a l l y   c o n t a i n   b e t w e e n   0 ,3  and  1,2%  NaOH 

( m a s s / m a s s ) .   The  a f o r e s a i d   i n c r e a s e   i n  

t e m p e r a t u r e   not  on ly   r e s u l t s   in  an  i n c r e a s e   i n  

t h e   d e g r e e   of  y e l l o w n e s s   of  the   w o o l ,   but  a l s o  

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



a t m o s p h e r e .  

In  o r d e r   to  a v o i d   t h i s ,   i t   may  be  n e c e s s a r y   t o  

cool   t h e   r e a c t i o n   medium  which   means   t h a t  

p r o v i s i o n   has  to  be  made  in  t he   s y s t e m   f o r  

c h i l l i n g   a p p a r a t u s .  

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

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

in  t he   bowl  d u r i n g   the   t r e a t m e n t   w h i c h   s t e m s  

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

s o l u t i o n   c o n t a i n s   some  NaCl  p r o d u c e d   d u r i n g   i t s  

m a n u f a c t u r e ,   w h i l e   some  Na2S04  is  f o r m e d  

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

H2SO4.  As  a  r e s u l t   of  t h i s ,   i t   may  b e  

n e c e s s a r y   to  c h a n g e   t h e   r e a c t i o n   medium  m o r e  

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

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

O t h e r   d r a w b a c k s   r e l a t e   to  the   f a c t   t h a t   t h e  

l i q u i d   m e t e r i n g   pumps  r e q u i r e d   f o r  t h e   s o d i u m  

h y p o c h l o r i t e / s u l p h u r i c   a c i d   s y s t e m   must   be  m a d e  

of  s p e c i a l   m a t e r i a l s   which   are   r e s i s t a n t   t o  

a c i d s   and  s t r o n g   o x i d i s i n g   a g e n t s   and  in  

p r a c t i c e   it   is  f o u n d   t h a t   t h e s e   pumps  f r e q u e n t l y  



b r e a k   down.  F u r t h e r m o r e ,   t h e   c h l o r i n a t i o n   w i t h  

a c i d i f i e d   h y p o c h l o r i t e   is  b e s t   c a r r i e d   out  in  a 

f a i r l y   n a r r o w   pH  r a n g e ,   n a m e l y   1 ,5   to  2 , 0 ,   a n d  

d e v i a t i o n s   f rom  t h i s   can  c a u s e   p r o b l e m s .   It  i s  

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

t he   pH  of  t h e   l i q u o r   in  the   c h l o r i n a t i o n   bowl  

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

F u r t h e r m o r e ,   t h e   c o n c e n t r a t i o n   of  t he   s o d i u m  

h y p o c h l o r i t e   s t o c k   s o l u t i o n s   t e n d s   to  va ry   f r o m  

b a t c h   to  b a t c h   and  a l s o   t e n d s   to  d e c r e a s e   on 

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

d a i l y   in  o r d e r   to  c a l c u l a t e   the   amount   o f  

h y p o c h l o r i t e   which  has  to  be  fed   to  t h e  

c h l o r i n a t i o n   b o w l .  

In  a  r e c e n t   d e v e l o p m e n t   away  f rom  the   a c i d i f i e d  

h y p o c h l o r i t e   p r o c e s s ,   a  s p e c i a l   t ype   o f  

a p p a r a t u s ,   the   so  c a l l e d   "Kroy  m a c h i n e "   was  

s u g g e s t e d   f o r   t he   s h r i n k r e s i s t   t r e a t m e n t   of  woo l  

in  wh ich   an  a q u e o u s   s o l u t i o n   of  f r e e   c h l o r i n e   i s  

used  as  c h l o r i n a t i n g   a g e n t .   The  p r i n c i p l e   o f  

o p e r a t i o n   and  the   use  of  t h i s   a p p a r a t u s   h a v e  

been  d e s c r i b e d   e x t e n s i v e l y   in  t h e   l i t e r a t u r e   a n d  

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



S  A  P a t e n t   No.  7 6 / 2 9 2 9 ,   U  S  P a t e n t   No.  4 , 2 6 1 , 1 8 8  

and  B r i t i s h   P a t e n t   No.  1 , 5 2 4 , 3 9 2 .  

In  t h i s   a p p a r a t u s ,   which  has  been  d e s i g n e d   t o  

o v e r c o m e   t he   p r e s u m e d   d i f f i c u l t i e s   a s s o c i a t e d  

wi th   a  s o l u t i o n   of  f r e e   c h l o r i n e   in  w a t e r ;   t h e  

wool  to  be  t r e a t e d   is  made  to  e n t e r   t he   a q u e o u s  

c h l o r i n e   s o l u t i o n   at  an  a n g l e   of  not   more  t h a n  

from  t he   v e r t i c a l   and  is  t hen   i m m e r s e d   to  a 

d e p t h   of  at  l e a s t   one  m e t e r   in  t he   s o l u t i o n .   I t  

is  c l a i m e d   t h a t   w i t h   t h i s   a p p a r a t u s   a  v e r y  

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

p o s s i b l e   and  t h e   e x p l a n a t i o n   wh ich   is  g i v e n   f o r  

t h i s   is  t h a t   as  t h e   wool  is  p r o g r e s s i v e l y   d r a w n  

i n t o   t he   s o l u t i o n   the   a i r   in  the   m a t e r i a l   i s  

g r a d u a l l y   d r i v e n   out  and,   due  to  t he   p r o g r e s s i v e  

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

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

p r o g r e s s i v e l y   drawn  i n t o   the   m a t e r i a l .  

A p p l i c a n t   b e l i e v e s   t h a t   in  t he   c a s e   of  t he   K r o y  

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

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

is  o v e r c o m e   by  the   f a c t   t h a t   the   c h l o r i n e   gas  i s  

r e l e a s e d   i n t o   t he   t r e a t m e n t   l i q u o r   at  a 



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

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

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

of  t he   c h l o r i n e   in  t h e   s o l u t i o n   is  r e m o v e d  

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

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

a p p a r a t u s   to  t r y   and  m i n i m i s e   t he   e s c a p e   of  s u c h  

c h l o r i n e   g a s .   It   i s ,   h o w e v e r ,   s i g n i f i c a n t   t o  

n o t e   t h a t ,   in  s p i t e   of  a l l   t h i s ,   t h e   new 

a p p a r a t u s   s t i l l   makes   e x t e n s i v e   p r o v i s i o n   f o r  

the   c o l l e c t i o n   of  u n s p e n t   c h l o r i n e   gas  which   may 

e s c a p e   from  the   t r e a t m e n t   l i q u o r .  

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

the   s u c t i o n   drums  w h i c h   a re   in  common  use  in  t h e  

i n d u s t r y   and  in  o r d e r   to  u t i l i s e   t he   c l a i m e d  

b e n e f i t s   of  the   new  p r o c e s s   i t   is  n e c e s s a r y   t o  

r e p l a c e   t h e s e   d rums  at  g r e a t   c o s t   wi th   t he   new 

t y p e   of  a p p a r a t u s .  

From  the   p r i o r   a r t ,   and  from  the   f a c t   t h a t   t h e  

I n t e r n a t i o n a l   Wool  S e c r e t a r i a t e   is  c u r r e n t l y  

p r o m o t i n g   the   Kroy  a p p a r a t u s   and  p r o c e s s   as  an  

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

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



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

i n v e s t m e n t   in  new  e q u i p m e n t   wh ich   t h i s   r e q u i r e s  

t h e   i n d u s t r y   to  m a k e , a n d   to  which  t h e   i n d u s t r y  

a p p a r e n t l y   is  o b j e c t i n g ,   i t   is  c l e a r   t h a t   u n t i l  

t h e   a d v e n t   of  t h e   a p p l i c a n t ' s   p r e s e n t   i n v e n t i o n  

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

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

drum  t e c h n o l o g y .  

I t   is  an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   t o  

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

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

l i k e ,   w i t h   an  a q u e o u s   s o l u t i o n   of  f r e e   c h l o r i n e  

w h i c h   t h e   a p p l i c a n t   b e l i e v e s   have   u s e f u l  

a d v a n t a g e s   o v e r   t h e   known  a r r a n g e m e n t s .  

A c c o r d i n g   to  t he   i n v e n t i o n   a  me thod   o f  

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

wool  and  t h e   l i k e ,   i n c l u d e s   the   s t e p   of  f o r c i n g  

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

d i s s o l v e d   in  a  l i q u i d   medium  to  pas s   t h r o u g h  

t h e   m a t e r i a l   in  a  m a n n e r   so  t h a t   t h e   s o l u t i o n  

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

f i b r e   in  t h e   m a t e r i a l .  



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

in  t h i s   m a n n e r   to  r e a c t   w i t h   s u b s t a n t i a l l y   e v e r y  

f i b r e   in  t h e   m a t e r i a l ,   t he   c h l o r i n e   in  t h e  

s o l u t i o n   is  g i v e n   the  maximum  o p p o r t u n i t y   t o  

r e a c t   w i th   t h e   m a t e r i a l   so  t h a t   t h e r e   i s  

s u b s t a n t i a l l y   no  u n s p e n t   c h l o r i n e   l e f t   in  t h e  

s o l u t i o n   e m e r g i n g   from  the   o t h e r   s i d e   of  t h e  

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

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

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

F u r t h e r m o r e ,   b e c a u s e   the   s o l u t i o n   r e a c t s  

u n i f o r m l y   w i t h   s u b s t a n t i a l l y   e v e r y   f i b r e   in  t h e  

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

is  p o s s i b l e .  

F u r t h e r   a c c o r d i n g   to  the  i n v e n t i o n   the   m e t h o d  

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

m a t e r i a l   in  t he   p a t h   of  the   s o l u t i o n   in  a  m a n n e r  

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

In  t h i s   m a n n e r   the   p o s s i b i l i t y   of  some  of  t h e  

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

the   s o l u t i o n   is  m i n i m i s e d .  

F u r t h e r   a c c o r d i n g   to  the   i n v e n t i o n   t h e   s o l u t i o n  



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

of  s u c t i o n   a p p l i e d   to  one  s i d e   of  the   m a t e r i a l .  

S t i l l   f u r t h e r   a c c o r d i n g   to  t h e   i n v e n t i o n   t h e  

s u c t i o n   is  t h a t   p r o v i d e d   in  a  s u c t i o n   drum  o f  

c o n v e n t i o n a l   c o n s t r u c t i o n   in  which  the   m a t e r i a l  

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

w i t h   t h e   s o l u t i o n .  

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

a c c o r d i n g l y   be  c a r r i e d   out  w i th   s u b s t a n t i a l l y  

t he   same  a p p a r a t u s   which   is  c o n v e n t i o n a l l y   u s e d  

f o r   t h e   s h r i n k r e s i s t   t r e a t m e n t   of  wool  and  t h e  

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

c h l o r i n a t i n g   a g e n t .  

F u r t h e r   a c c o r d i n g   to  the   i n v e n t i o n   the  c h l o r i n e  

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

i n t o   w a t e r   u n d e r   c o n d i t i o n s   wh ich   e n s u r e   t h a t  

s u b s t a n t i a l l y   a l l   of  t he   gas  is  d i s s o l v e d  i n   t h e  

w a t e r .  

By  e n s u r i n g   t h a t   t he   c h l o r i n e   gas  is  d i s s o l v e d  

as  c o m p l e t e l y   as  p o s s i b l e   in  t he   w a t e r ,   t h e  

l i k e l i h o o d   of  any  such  gas  e s c a p i n g   from  t h e  



s o l u t i o n   p r i o r   t o ,   or  even  a f t e r ,   p a s s i n g   t h e  

s o l u t i o n   t h r o u g h   the   m a t e r i a l ,   is  s u b s t a n t i a l l y  

m i n i m i s e d .   F u r t h e r m o r e ,   as  a  r e s u l t   of  s u c h  

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

is  f o r m e d   which   e n s u r e s   t h a t   t he   m a t e r i a l   i s  

v e r y   e v e n l y   c h l o r i n a t e d .  

In  t h i s   r e g a r d   i t   may  be  p o i n t e d   out   t h a t   one  o f  

t he   r e a s o n s   why  f r e e   c h l o r i n e   s o l u t i o n s   g a v e  

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

to  l a r g e   b u b b l e s   of  u n d i s s o l v e d   c h l o r i n e   gas  i n  

t h e   t r e a t m e n t   l i q u o r   coming   i n t o   c o n t a c t   w i t h  

t he   m a t e r i a l   b e i n g   t r e a t e d , t h e   m a t e r i a l   w a s  

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

F u r t h e r   a c c o r d i n g   to  the  i n v e n t i o n   t h e  

d i s s o l u t i o n   of  t he   gas  is  e n h a n c e d   by  p a s s i n g  

t he   c h l o r i n e   gas  i n t o   the   w a t e r   u n d e r   c o n d i t i o n s  

of  v i g o r o u s   a g i t a t i o n .  

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

c h l o r i n e   gas  is  d i s p e r s e d   i n t o   t h e   w a t e r   in  t h e  

fo rm  of  s m a l l   b u b b l e s .  

By  d i s p e r s i n g   the  gas  in  t h i s   m a n n e r   t h e  



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

s u b s t a n t i a l l y   e n h a n c e d .  

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

c h l o r i n e   gas  is  p a s s e d   i n t o   the   w a t e r   at  such  a 

l e v e l   be low  t h e   s u r f a c e   of  t he   w a t e r   w h e r e  

maximum  use  can  be  made  of  the   h y d r o s t a t i c  

p r e s s u r e   and  a n y  t u r b u l a n c e   in  t he   w a t e r   f o r  

e n c h a n c i n g   the   d i s s o l u t i o n   of  t he   gas  in  t h e  

w a t e r .  

F u r t h e r   a c c o r d i n g   to  t h e   i n v e n t i o n   the   s o l u t i o n  

is  p r e p a r e d   by  d i s p e r s i n g   c h l o r i n e   gas  i n t o  

w a t e r   c o n t a i n e d   in  a  s u c t i o n   drum  in  t he   fo rm  o f  

s m a l l   b u b b l e s   at  a  p o i n t   in  c l o s e   p r o x i m i t y   t o  

t h e   i m p e l l e r   of  t he   a p p a r a t u s .  

P r e f e r a b l y   t h e   gas  is  r e l e a s e d   a p p r o x i m a t e l y   o n e  

to  two  cm  from  t h e   i m p e l l e r   s h a f t   at  a  p o i n t  

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

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

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

c o n v e n i e n t l y   s e r v e s   to  e n h a n c e   the   d i s s o l u t i o n  

of  t h e   gas  in  t h e   w a t e r .  



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

c a r r y i n g   out   t he   a f o r e s a i d   me thod   i n c l u d e s   a 

s u c t i o n   drum  of  c o n v e n t i o n a l   c o n s t r u c t i o n   i n  

wh ich   the   m a t e r i a l   to  be  t r e a t e d   can  be  d r a w n  

over   a  h o l l o w   r o t a t a b l e   c y l i n d e r   which  i s  

p e r f o r a t e d   o v e r   at  l e a s t   p a r t   of  i t s  

c i r u m f e r e n c e   and  which  i n c l u d e s   an  i m p e l l e r  

which   is  o p e r a t i v e   in  t he   c y l i n d e r   to  c a u s e   a 

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

the   c h l o r i n a t i o n   bowl  of  the   a p p a r a t u s   to  b e  

s u c k e d   v ia   t he   p e r f o r a t i o n s   in  t he   c y l i n d e r  

t h r o u g h   the   m a t e r i a l   w h i l e   the   l a t t e r   is  l o c a t e d  

on  the   d r u m  

In  one  form  of  t he   i n v e n t i o n   the   a p p a r a t u s   may 

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

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

s o l u t i o n .  

In  a n o t h e r   form  of  the   i n v e n t i o n   the   a p p a r a t u s  

may  i n c l u d e   means  f o r   d i s p e r s i n g   c h l o r i n e   gas  i n  

the   form  of  s m a l l   b u b b l e s   in  the   c y l i n d e r .  

In  t h i s   form  of  t he   i n v e n t i o n   the   s u c t i o n   in  t h e  



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

by  an  i m p e l l e r   o p e r a t i v e   in  t he   c y l i n d e r ,   t h e  

d i s p e r s i n g   means  b e i n g   l o c a t e d   in  t he   c y l i n d e r  

in  a  p o s i t i o n   in  c l o s e   p r o x i m i t y   to  the   i m p e l l e r .  

In  one  form  of  t h e   i n v e n t i o n   t h e   d i s p e r s i n g  

means  may  c o m p r i s e   a  f i n e   mesh  t h r o u g h   w h i c h   t h e  

gas  is  i n t r o d u c e d   to  t h e   w a t e r .  

Such  mesh  may,  f o r   e x a m p l e ,   be  of  a  s u i t a b l e  

m e t a l ,   such  as  s t a i n l e s s   s t e e l ,   or  a  s u i t a b l e  

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

In  a n o t h e r   fo rm  of  t h e   i n v e n t i o n   t h e   d i s p e r s i n g  

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

c h l o r i n e   gas  i n t o   t h e   w a t e r ,   t he   end  of  t h e   t u b e  

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

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

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

d i s t a n c e   f rom  t he   s a i d   c l o s e d   o f f   e n d .  

In  ye t   a n o t h e r   fo rm  of  the   i n v e n t i o n   t h e  

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

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

d e v i c e s   such  as  t h o s e   d i s c l o s e d   a b o v e ,   f o r  



p a s s i n g   t h e   c h l o r i n e   gas  i n t o   t he   w a t e r .  

A p p l i c a n t   has  f o u n d   t h a t   w i t h   t he   m e t h o d   a n d  

a p p a r a t u s   of  t h e   i n v e n t i o n   i t   is  p o s s i b l e   t o  

c h l o r i n a t e   wool  v e r y   e v e n l y   to  the   e x t e n t   w h e r e  

i t   is  p o s s i b l e   to  o b t a i n   t he   a d v a n t a g e s   of  t h e  

a f o r e s a i d   new  p r o c e s s   w i t h o u t   the   need  of  h a v i n g  

to  c o n v e r t   to  t he   new  a p p a r a t u s .  

If  r e q u i r e d ,   t h e   w e t t i n g   of  the   m a t e r i a l   can  b e  

f a c i l i t a t e d   by  t h e   use  of  a  s u i t a b l e   w e t t i n g  

a g e n t .  

It  w i l l   be  a p p r e c i a t e d   t h a t   t he   p r o c e s s i n g  

s p e e d ,   i . e .   t h e   s p e e d   of  the   m a t e r i a l   t h r o u g h  

the   c h l o r i n a t i n g   l i q u o r ,   and  t h u s   the   c o n t a c t  

t ime  of  t he   m a t e r i a l   in  t he   c h l o r i n a t i n g   l i q u o r ,  

w i l l   be  d e t e r m i n e d   by  a  number   of  p a r a m e t e r s ,  

such  as ,   the   d i a m e t e r   of  the   s u c t i o n   d rum;   t h e  

r a t e   at  which   the   c h l o r i n a t i n g   l i q u o r   is  p a s s e d  

t h r o u g h   the   wool ;   t he   c o n c e n t r a t i o n   of  c h l o r i n e  

in  the   bowl  and  the   r a t e   of  a d d i t i o n   of  c h l o r i n e  

to  t he   bowl ;   the   f i b r e   d i a m e t e r   a n d / o r   m a t e r i a l  

t h i c k n e s s ;   maximum  s p e e d   of  the  p l a n t ;   c a p a c i t y  

of  t he   d r y e r ;   e t c .  



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

b e t w e e n   0,1  m/min  and  l O m / m i n ,   or  even  h i g h e r ,  

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

i n v e n t i o n .  

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

has  f o u n d   t h a t   f o r   t h e   same  l e v e l   of  t r e a t m e n t ,  

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

y e l l o w i n g   of  woo l  

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

In  p r a c t i c e   a p p l i c a n t   has  f o u n d   t h a t   t h e  



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

s u c t i o n   drum  can  v a r y   b e t w e e n   5  °C  and  4 0 ° C  

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

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

m a t e r i a l   b e i n g   t r e a t e d .  

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

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

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

i t   is  s u s p e c t e d   t h a t   t h i s   is  m a i n l y   due  to  t h e  

f a c t   t h a t   t h e r e   is  no  n e u t r a l i s a t i o n   r e a c t i o n   a s  

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

s u l p h u r i c   a c i d   are  u s e d .   T h u s ,   f o r   e x a m p l e ,  

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

t e m p e r a t u r e   in  the   c h l o r i n a t i o n   bowl  a f t e r   2 

h o u r s   of  c o n t i n u o u s   t r e a t m e n t   and  f o u n d   t h a t  

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

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

in  w a t e r .   For  e x a m p l e ,   in  t he   c a s e   where   no 

c h i l l e r   or  c o o l i n g   d e v i c e   was  used   in  t h e  

c h l o r i n a t i o n   bowl ,   and  w i t h   an  a m b i e n t   a i r  

t e m p e r a t u r e   of  26  °C,  t h e   t e m p e r a t u r e   of  t h e  

s o l u t i o n   in  the   bowl  i n c r e a s e d   f rom  2 3  C ,   in  t h e  

c a s e   of  a c i d i f i e d   h y p o c h l o r i t e   to  38  C ,  

w h i l e   in  the   c a se   of  c h l o r i n e   gas  in  w a t e r   i t  



o n l y   i n c r e a s e d   to  28  C.  

A l t h o u g h   t he   pH  of  t h e   c h l o r i n a t i n g   s o l u t i o n   i n  

t h e   p r e s e n t   i n v e n t i o n   d e p e n d s   m a i n l y   on  t h e  

c o n c e n t r a t i o n   of  c h l o r i n e   in  the  b o w l ,   a n d  

r e m a i n s   f a i r l y   c o n s t a n t   when  no  m a t e r i a l   i s  

p a s s e d   t h r o u g h   the   bowl  and  w h i l e   t h e r e   is  no 

c h a n g e   made  to  t h e   c o n c e n t r a t i o n   of  t he   s o l u t i o n ,  

a p p l i c a n t   has  f o u n d   t h a t   when  m a t e r i a l   i s '   p a s s e d  

t h r o u g h   t h e   bowl  t he   pH  of  t he   l i q u o r   t e n d s   t o  

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

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

t h e   s o l u t i o n   and  t he   m a t e r i a l .   The  pH  of  t h e  

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

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

i n c r e a s e s   and  i t   seems  to  r e a c h   e q u i l i b r i u m  

c o n d i t i o n s   at  a  pH 

v a l u e   of  b e t w e e n   1 ,0   and  2 , 8 .   In  p r a c t i c e  

a c c e p t a b l e   r e s u l t s   have   been  o b t a i n e d   at  pH 

v a l u e s   v a r y i n g   f rom  0 ,5   to  5 , 0 .  

The  l e v e l   of  c h l o r i n a t i o n ,   i . e .   the   a m o u n t   o f  

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

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

g r e a s e   and  f o r e i g n   m a t t e r ,   such  as  l u b r i c a n t s  



and  o i l s   on  t h e   f i b r e ,   as  we l l   as  on  t he   l e v e l  

of  s h r i n k r e s i s t a n c e   r e q u i r e d .   In  p r a c t i c e   t h e  

l e v e l   of  t h e   c h l o r i n a t i o n   has  been  f o u n d  

g e n e r a l l y   to  v a r y   b e t w e e n   0,4%  and  5,0%  C12 

(on  mass  of  m a t e r i a l ) .   At  h i g h e r   C12  l e v e l s  

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

is  f o r m e d , p r o b a b l y   b e c a u s e   most   of  the   s c a l e s   o f  

t h e   f i b r e s   a re   r e m o v e d .   If  i t   is  r e q u i r e d   t o  

e n h a n c e   t he   f o r m a t i o n   of  such   a  p r o d u c t ,   t h e  
of  t h e   c h l o r i n e  

u p p e r   l e v e l  c o u l d   be  i n c r e a s e d   to  10%.  It   i s  

a l s o   p o s s i b l e   to  o p e r a t e   at  a  l o w e r   l e v e l   t h a n  

the   s t a t e d   0 , 4 % .   It  w i l l   be  a p p r e c i a t e d   t h a t  

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

i n v e n t i o n   can  be  used  as  o x i d a t i v e  

s h r i n k p r o o f i n g   t r e a t m e n t   o n l y ,   or  it  can  b e  

f o l l o w e d   by  a  s u b s e q u e n t   r e s i n   t r e a t m e n t .   Any  

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

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

e . g .   t he   a c i d   c o l l o i d   of  m e l a m i n e   t ype   r e s i n s ,  

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

p o l y a c r y l a t e s ,   c e r t a i n   s i l i c o n e s   such  a s  

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

In  view  of  t he   f a c t   t h a t   the   m a t e r i a l   l e a v i n g  

the   s u c t i o n   drum  bowl  c a r r i e s   some  w a t e r   wi th   i t  



f rom  the   bowl ,   some  w a t e r   s h o u l d   p r e f e r a b l y   be  

added   to  t he   bowl  d u r i n g   c o n t i n u o u s   t r e a t m e n t s .  

Such  added   w a t e r   c o u l d   be  u t i l i s e d   f o r  

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

w e t t i n g   a g e n t ,   to  t h e   r e a c t i o n   m e d i u m .  

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

t h e   c o n t e n t s   of  t h e   bowl  a f t e r   an  a p p r o p r i a t e  

p e r i o d   of  t r e a t m e n t   ( e . g .   e v e r y   2  h o u r s )   so  a s  

to  d i s p o s e   of  t h e   b u i l d - u p   of  i m p u r i t i e s   in  t h e  

b o w l .  

A l t h o u g h   the   a c t u a l   " l i f e "   of  the   bowl  d e p e n d s  

on  v a r i o u s   f a c t o r s ,   such  as ,   the   n a t u r e   of  t h e  

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

c a p a c i t y   of  t h e   b o w l ,   t h e   amount   of  w a t e r  

r emoved   f rom  t h e   bowl  by  the   m a t e r i a l   l e a v i n g  

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

to  run  the   p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n  

f o r   l o n g e r   p e r i o d s   ( in  some  c a s e s   even  l o n g e r  

than   f o u r   h o u r s )   t h a n   what  the   c a s e   g e n e r a l l y   i s  

wi th   o t h e r   p r o c e s s e s   b e f o r e   h a v i n g   to  d i s c h a r g e  

the   c o n t e n t s   of  t he   b o w l .  

One  e m b o d i m e n t   of  a p p a r a t u s   a c c o r d i n g   to  t h e  



i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  o f  

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

w h e r e i n :  

F i g u r e   1  is  a  d i a g r a m m a t i c   p e r s p e c t i v e   v i e w  

of  a  s u c t i o n   drum  and  r e l a t e d   e q u i p m e n t  

a c c o r d i n g   to  t he   i n v e n t i o n ;   a n d  

F i g u r e   2  is  a  s i m i l a r   view  s h o w i n g   p a r t   o f  

the   a p p a r a t u s   of  f i g u r e   1  in  more  d e t a i l .  

In  t h i s   e m b o d i m e n t   of  t he   i n v e n t i o n   a  s u c t i o n  

drum  1  is  p r o v i d e d   wh ich   i n c l u d e s   a  c h l o r i n a t i o n  

bowl  2  in  which  a  h o l l o w   e l o n g a t e d   c y l i n d e r   3  i s  

l o c a t e d   f o r   r o t a t i o n   at  a  p r e d e t e r m i n e d   v a r i a b l e  

s p e e d   in  the   d i r e c t i o n   of  a r r o w   A  a b o u t   i t s  

l o n g i t u d i n a l   a x i s   4  by  means  of  a  m o t o r   or  t h e  

l i k e   (no t   s h o w n ) .  

C y l i n d e r   3  i n c l u d e s   ove r   i t s   e n t i r e  

c i r c u m f e r e n c e   a  p l u r a l i t y   of  p e r f o r a t i o n s   5  by  

means  of  which   bowl  2  c o m m u n i c a t e s   w i t h   the   b o r e  

of  c y l i n d e r   3 .  

An  e l e c t r i c a l l y   o p e r a t e d   i m p e l l e r   7,  which   i s  



m o u n t e d   on  a  r o t a t a b l e   s h a f t   8,  is  l o c a t e d   in  a 

t u b e   6  w h i c h   e x t e n d s   c o n c e n t r i c a l l y   in  t he   b o r e  

of  c y l i n d e r   3.  Tube  6  is  p e r f o r a t e d   o v e r   t h e  

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

On  r o t a t i o n   of  s h a f t   8,  i m p e l l e r   7  f o r c e s  

c h l o r i n a t i n g   l i q u o r   11  to  move  r a p i d l y   away  f r o m ,  

it   and  out   of  t u b e   6  t h u s   c a u s i n g   a  s u c t i o n  

a c t i o n   in  t h e   b o r e   of  c y l i n d e r   3  w h i c h   c a u s e s  

t h e   l i q u o r   to  p a s s   f rom  bowl  2  v i a   p e r f o r a t i o n s  

5  i n t o   t h e   b o r e   o f  c y l i n d e r   3.  W h i l e   i m p e l l e r   7 

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

f l o w   of  l i q u o r   11  f rom  bowl  2  to  t he   i n s i d e   o f  

c y l i n d e r   3.  At  t h e   same  t i m e   i m p e l l e r   7  c a u s e s  

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

i n s i d e   c y l i n d e r   3  e s p e c i a l l y   in  t h e   i m m e d i a t e  

p r o x i m i t y   of  i m p e l l e r   7 .  

The  o t h e r   end  of  t u b e   6  l e a d s   i n t o   t h e   c a v i t y   d e f i n e d  

by   t h e   d o u b l e   w a l l   a t   t h e   e n d   o f   b o w l   2,  f r o m  

w h e r e   t h e   c h l o r i n a t i n g   l i q u o r   11  is  r e t u r n e d  ,   i n  

c o n v e n t i o n a l   m a n n e r ,  t o  t h e   i n s i d e   of   b o w l   2  v i a   t h e  

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

I f   r e q u i r e d ,   w a t e r   may  be  a d d e d   t o   t h e   l i q u o r   so  r e t u r n e d  

to   b o w l   2  and   s u c h   f r e s h   w a t e r   may,   f o r   e x a m p l e ,   be  u s e d  

to   c o n v e y  



such  o t h e r   c h e m i c a l s   as  may  be  r e q u i r e d   to  b e  

i n t r o d u c e d   to  the   b o w l .  

A  p a i r   of  r o l l e r s   9  and  10  s e r v e s   as  t h e  
web  12  

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

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

may  c o m p r i s e   wool  s l i v e r s   (or   l o o s e   w o o l  

s u p p o r t e d   on  a  s u i t a b l e   n e t t i n g   or  the   l i k e )  

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

c y l i n d e r   3 .  

On  r o t a t i o n   of  c y l i n d e r   3,  web  12  is  a c c o r d i n g l y  

c o n t i n u o u s l y   p u l l e d   o v e r   r o l l e r s   9  and  10  t o  

p a s s   t h r o u g h   c h l o r i n a t i o n   bowl  2  and  a r o u n d   c y l i n d e r   3 .  

Drum  1,  c y l i n d e r   3,  t u b e   6,  i m p e l l e r   7  a n d  

r o l l e r s   9  and  10  a re   p r e f e r a b l y   of  a  s u i t a b l e  

c o r r o s i o n   r e s i s t a n t   m a t e r i a l   such  as  s t a i n l e s s  

s t e e l ,   f o r   e x a m p l e .  

Bowl  2  is  f i l l e d   w i t h   c h l o r i n a t i n g   l i q u o r   11  t o  

a  l e v e l   at  which  c y l i n d e r   3  is  s u b s t a n t i a l l y  

c o m p l e t e l y   s u b m e r g e d .  

A  t u b e  1 3 ,   of  which   t h e   one  end  is  c o n n e c t e d   v i a  
n o t  

a  s u i t a b l e   f l ow  m e t e r   and  r e g u l a t o r   ( b o t h   s h o w n )  



to  a  c y l i n d e r   of  c h l o r i n e   gas  ( n o t   s h o w n ) ,   h a s  

i t s   o t h e r   end  14  l o c a t e d   in  t he   b o r e   of  c y l i n d e r  

3  at  a  p o i n t   a p p r o x i m a t e l y   1  to  2  cm  f r o m  

i m p e l l e r   s h a f t   8 .  

End  14  of  t u b e   13  is  c l o s e d   o f f   w i t h   a  f i n e   w i r e  

mesh  15  of  s t a i n l e s s   s t e e l .   The  a p e r t u r e s   16  o f  

mesh  15  a r e   of  such  a  s i z e   t h a t   gas  i s s u i n g  

t h r o u g h   them  w i l l   be  d i s p e r s e d   as  f i n e   b u b b l e s  

i n t o   c h l o r i n a t i n g   l i q u o r   1 1 .  

In  o p e r a t i o n ,   c h l o r i n e   gas  is  i n t r o d u c e d   i n t o  

t h e   w a t e r   in  t he   b o r e   of  c y l i n d e r   3  as  a 

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

v i a   a p e r t u r e s   16  in  w i r e   mesh  1 5 .  

B e c a u s e   mesh  15  d i s p e r s e s   t h e   c h l o r i n e   gas  i n  

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

v i g o r o u s   t u r b u l a n c e   c a u s e d   by  i m p e l l e r   7  in  t h i s  

a r e a ,   as  we l l   as  t he   f a c t   t h a t   t he   gas  i s  

i n t r o d u c e d   at  a  s u b s t a n t i a l   d e p t h   in  l i q u o r   1 1 ,  

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

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

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

is  s u b s t a n t i a l l y   no  l o s s   of  gas  t o '   t h e  

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



1 1 .  

F u r t h e r m o r e ,   b e c a u s e   the   c h l o r i n a t i n g   l i q u o r   11 

is  f o r c e d   to  p a s s   t h r o u g h   the   wool  web  12  w h i l e  

t h e   l a t t e r   p a s s e s   a r o u n d   c y l i n d e r   3 ,  

s u b s t a n t i a l l y   each  f i b r e   of  m a t e r i a l   in  web  12 

is  c o n t a c t e d   by  c h l o r i n a t i n g   l i q u o r   11  t h u s  

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

f o r   r e a c t i n g   w i t h   each   of  such   f i b r e s .   T h e  

s u c t i o n   c a u s e d   to  web  12  a l s o   s e r v e s   to  l o c a t e  

and  to  ho ld   the   m a t e r i a l   on  the   c y l i n d e r   in  t h e  

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

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

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

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

even  c h l o r i n a t i o n   of  t he   m a t e r i a l   is  a c c o r d i n g l y  

p o s s i b l e .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   the   m a t e r i a l   12  may 

be  t r e a t e d   on  t he   u p s t r e a m   s i d e   of  r o . l l e r   9  i n  

any  of  t he   c o n v e n t i o n a l   m a n n e r s   r e q u i r e d   f o r  

r e n d e r i n g   such  m a t e r i a l   in  a  form  s u i t a b l e   f o r  

c h l o r i n a t i o n   and  t h a t   the   m a t e r i a l   12  on  t h e  

d o w n s t r e a m   s i d e   of  r o l l e r   10  may  be  s u b j e c t e d   t o  

such   f u r t h e r   t r e a t m e n t   as  may  be  r e q u i r e d   s u c h  

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

e t c .  



The  m e t h o d   a c c o r d i n g   to  t he   i n v e n t i o n   w i l l   now 

be  d e s c r i b e d   f u r t h e r   by  way  of  t he   f o l l o w i n g  

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

E x a m p l e   1 

Bowl  2  of  s u c t i o n   drum  1  was  f i l l e d   w i t h   w a t e r  

at  1 5 , 5   "C  a f t e r   which   0,1%  ( m a s s / v o l u m e )  
* 

A l c o p o l   650  ( A l l i e d   C o l l o i d s   L t d ) ,   a  w e t t i n g  

a g e n t   which   is  r e s i s t a n t   t o w a r d s   o x i d i s i n g  

a g e n t s ,   was  a d d e d .   C h l o r i n e   gas  was  t h e n   fed   a s  
1 5  a n d   a  f l o w  

a  c o n t i n u o u s   s t r e a m   v i a   wire   mesh  m e t e r   ( n o t  

shown)   to  g i v e   a  c h l o r i n e   c o n t e n t   in  t he   bowl  o f  

a p p r o x i m a t e l y   0,1%  ( m a s s / v o l u m e ) .  

T w e l v e   wool  t o p s   we re   then   p a s s e d   c o n t i n u o u s l y  

as  a  web  12  t h r o u g h   s u c t i o n   drum  1  at  a  s p e e d   o f  

3  m e t r e / m i n u t e   and  t h e   c h l o r i n e   gas  f l o w   r a t e  

was  a d j u s t e d   to  g i v e   2%  c h l o r i n e   on  t h e   mass  o f  

t h e   w o o l .   Upon  e m e r g i n g   from  s u c t i o n   drum  1 ,  

t h e   wool  12  was  s q u e e z e d   t h r o u g h   s q u e e z e   r o l l e r s  

to  r e m o v e   e x c e s s   l i q u o r ,   f o l l o w e d   by  r i n s i n g   a n d  

d r y i n g .   The  wool  s l i v e r s   showed  an  even  o r  

u n i f o r m   t r e a t m e n t   upon  s t a i n i n g   w i t h   a  d y e .   T h e  

s l i v e r s   were  c o n v e r t e d   i n t o   y a r n ,   f r om  which   a 

f a b r i c   was  



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

s h r i n k a g e   of  a b o u t   8  to  10%  when  w a s h e d   f o r   3 

h o u r s   i n  a   Cubex*  m a c h i n e ,   i n d i c a t i n g   t h a t   t h e  

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

.  d e g r e e   of  s h r i n k r e s i s t a n c e .  

E x a m p l e   2 

T w e l v e   wool  t o p s   11  were   t r e a t e d   w i t h   2% 

c h l o r i n e   (on  mass  of  woo l )   in  s u c t i o n   drum  1  i n  

t h e   m a n n e r   d e s c r i b e d   in  E x a m p l e   1.  Upon 

e m e r g i n g   f rom  s u c t i o n   drum  l , t h e   s l i v e r s   12  w e r e  

s q u e e z e d   t h r o u g h   s q u e e z e   r o l l e r s   and  t h e n   p a s s e d  

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

of  1%  ( m a s s / v o l u m e )   s o d i u m   b i s u l p h i t e   and  1% 

( m a s s / v o l u m e )   sod ium  b i c a r b o n a t e .   T h e r e a f t e r  

t he   wool  12  was  p a s s e d   t h r o u g h   s q u e e z e   r o l l e r s  

i n t o   a  r i n s e   bowl  c o n t a i n i n g   w a t e r ,   and  t h e n  

t h r o u g h   s q u e e z e   r o l l e r s   i n t o   a  bowl  c o n t a i n i n g  

1%  ( v o l u m e / v o l u m e )   a c e t i c   a c i d .   The  wool  was  

t h e n   p a s s e d   t h r o u g h   s q u e e z e   r o l l e r s   i n t o   a  r e s i n  

bowl  c o n t a i n i n g   2,0%  ( m a s s / v o l u m e )   a c i d   c o l l o i d  

p r e p a r e d   from  C a s s u r i t   HML  ( H o e c h s t   L td )   a n d  

1,0%  ( m a s s / v o l u m e )   P o l y t h e m   N-40  ( T e x t i l e  

C h e m i c a l s  



Ltd)   as  s o f t e n i n g   a g e n t .   The  wool  12  was  t h e n  

p a s s e d   t h r o u g h   s q u e e z e   r o l l e r s   ( a t   a  wet  p i c k - u p  

of  60%)  i n t o   a  d r y e r   where   i t   was  d r i e d   a n d  

t h e   r e s i n   c u r e d .   The  s l i v e r s   12  were   t h e n  

c o n v e r t e d   i n t o   y a r n ,   and  a  f a b r i c   was  k n i t t e d  

f rom  t he   y a r n .   This   f a b r i c   showed  a  p e r c e n t a g e  

a r e a   s h r i n k a g e   of  a b o u t   1,0%  when  w a s h e d   f o r   3 

h o u r s   in  a  C u b e x   m a c h i n e ,   i n d i c a t i n g   an 

e x c e l l e n t   d e g r e e   of  s h r i n k r e s i s t a n c e .  

E x a m p l e   3 

T w e l v e   wool  t o p s   11  were   t r e a t e d   w i t h   2% 

c h l o r i n e   (on  mass  of  woo l )   in  s u c t i o n   drum  1  i n  

t h e   m a n n e r   d e s c r i b e d   in  Example   1.  Upon 

e m e r g i n g   f rom  s u c t i o n   drum  1,  t he   s l i v e r s   12 

were   s q u e e z e d   t h r o u g h   s q u e e z e   r o l l e r s   and  t h e n  

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

s o l u t i o n   of  1%  ( m a s s / v o l u m e )   s o d i u m   c a r b o n a t e  

and  0,5%  ( m a s s / v o l u m e )   s o d i u m   s u l p h i t e .  

T h e r e a f t e r   t he   wool  12  was  p a s s e d   t h r o u g h  

s q u e e z e   r o l l e r s   i n t o   a  r i n s e   bowl  c o n t a i n i n g  

w a t e r ,   and  t h e n   t h r o u g h   s q u e e z e   r o l l e r s   i n t o   a 

bowl  c o n t a i n i n g   0,5%  ( m a s s / v o l u m e )   p o l y a m i d e  

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



( e . g .   H e r c o s e t t )   125  at  pH  7,5  and  t he   a d d i t i o n  

of  t h e   p o l y m e r   was  c o n t i n u e d ,   at  a  r a t e   of  2 , 0 %  

p o l y m e r   (on  mass  of  w o o l ) .   The  wool  12  was  t h e n  

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

c o n t a i n i n g   0 , 2 - 0 , 5 %   s o f t e n i n g   a g e n t   ( w h i l e   a 

s o f t e n i n g   a g e n t   s o l u t i o n   was  s i m u l t a n e o u s l y  

pumped  i n t o   t h e   bowl  at  a  r a t e   of  0,5%  s o f t e n e r  

(on  mass  of  w o o l ) .   The  wool  12  was  t hen   p a s s e d  

t h r o u g h   s q u e e z e   r o l l e r s   i n t o   a  d r i e r   where   t h e  

wool  was  d r i e d   and  the   p o l y m e r   c u r e d .   T h e  

s l i v e r s   12  were  c o n v e r t e d   i n t o   y a r n ,   and  a 

f a b r i c   was  k n i t t e d   f rom  the   y a r n .   This   f a b r i c  

showed  a  p e r c e n t a g e   a r e a   s h r i n k a g e   of  l e s s   t h e n  

3,0%  when  w a s h e d   f o r   3  h o u r s   in  a  C u b e x *  

m a c h i n e ,   i n d i c a t i n g   an  e x c e l l e n t   d e g r e e   o f  

s h r i n k r e s i s t a n c e .  

Some  t y p i c a l   r e s u l t s   wh ich   have  been  o b t a i n e d   on 

two  d i f f e r e n t   wool  l o t s   12  u s i n g   c h l o r i n e   gas  i n  

s u c t i o n   drum  1  u n d e r   v a r i o u s   c o n d i t i o n s ,   a r e  

g i v e n   in  T a b l e   I .   F o r   p u r p o s e s   of  c o m p a r i s o n   s o m e  

r e s u l t s   o b t a i n e d   u s i n g   the   c o n v e n t i o n a l   s o d i u m  

h y p o c h l o r i t e / s u l p h u r i c   a c i d   p r o c e s s   ( 1 , 0   to  3 , 0 %  



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

a l s o   g i v e n   in  t a b l e   I .  

In  t a b l e   II  some  of  t he   r e s u l t s   o b t a i n e d   w i t h   a 

method   a c c o r d i n g   to  e x a m p l e   3  above   are   g i v e n ,  

w h i l e   in  t a b l e   I I I   some  r e s u l t s   a re   g i v e n   w h i c h  

were  o b t a i n e d   c a r r y i n g   out   a  s i m i l a r   method   b u t  

on  l o o s e   wool  u s i n g   a  m o d i f i e d   s u c t i o n   d r u m  

a p p a r a t u s .   P o l y e s t e r   n e t t i n g   was  used  to  f e e d  

the   wool  to  t he   s u c t i o n   drum  1  and  to  s u p p o r t   i t  

on  the   l o w e r   h a l f   of  c y l i n d e r   3  in  t h e   b o w l .  

It  w i l l   be  a p p r e c i a t e d   t h a t   the   p r o c e s s  

a c c o r d i n g   to  t h e   i n v e n t i o n   can  a l s o   be  u t i l i s e d  

f o r   woven  and  k n i t t e d   f a b r i c s   and  t h a t   i t   a l s o  

e x t e n d s   to  b l e n d s   of  wool  w i th   o t h e r   f i b r e s .  

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

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

i n v e n t i o n   is  a  f i b r o u s   m a t e r i a l   wh ich   has  b e e n  

s h r i n k r e s i s t   t r e a t e d   wi th   t he   p r o c e s s   a n d / o r  

a p p a r a t u s   a c c o r d i n g   to  the   i n v e n t i o n .  

It  w i l l   s t i l l   f u r t h e r   be  a p p r e c i a t e d   t h a t   t h e r e  

a re   many  v a r i a t i o n s   in  d e t a i l   p o s s i b l e   w i th   a 



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

i n v e n t i o n   w i t h o u t   d e p a r t i n g   from  the   s cope   o f  

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

r e q u i r e d ,   a  c a t a l y s t   or  t he   l i k e   may  be  e m p l o y e d  

f o r   e n h a n c i n g   the   wool  c h l o r i n a t i o n   r e a c t i o n .  



1 

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

p a r t i c u l a r l y   wool  and  t h e   l i k e ,   i n c l u d i n g   t he   s t e p  

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

which   is  d i s s o l v e d   in  a  l i q u i d   medium  to  p a s s  

t h r o u g h   the   m a t e r i a l   in  a  m a n n e r   so  t h a t   t h e  

s o l u t i o n   can  r e a c t   u n i f o r m l y   wi th   s u b s t a n t i a l l y  

e v e r y   f i b r e   in  t h e   m a t e r i a l .  

2 

The  me thod   of  c l a i m   1  i n c l u d i n g   the   s t e p   o f  

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

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

c h a n n e l i n g .  

3 

The  me thod   of  any  one  of  t he   p r e c e d i n g   c l a i m s  

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

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

one  s i d e   of  t h e   m a t e r i a l .  

4 

The  me thod   of  c l a i m   3  w h e r e i n   t he   s u c t i o n   is  t h a t  



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

c o n s t r u c t i o n   in  wh ich   the   m a t e r i a l   is  p a s s e d  

t h r o u g h   t h e   c h l o r i n a t i o n   bowl  c h a r g e d   w i th   t h e  

s o l u t i o n .  

5 

The  me thod   of  a n y  o n e   of  the   p r e c e d i n g   c l a i m s  

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

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

wh ich   e n s u r e   t h a t   s u b s t a n t i a l l y   a l l   of  t he   g a s  

is  d i s s o l v e d   in  t he   w a t e r   to  fo rm  a  s u b s t a n t i a l  

h o m o g e n e o u s   s o l u t i o n .  

6 

The  me thod   of  c l a i m   5  w h e r e i n   the   d i s s o l u t i o n   o f  

t h e   gas  is  e n h a n c e d   by  p a s s i n g   the   c h l o r i n e   g a s  

i n t o   the   w a t e r   u n d e r   c o n d i t i o n s   of  v i g o r o u s  

a g i t a t i o n .  

7 

The  me thod   of  a n y  o n e   of  c l a i m s   5  or  6  w h e r e i n  

t h e   c h l o r i n e   gas  is  d i s p e r s e d   i n t o   t h e  

w a t e r   in  the   form  of  s m a l l   b u b b l e s .  



The  method   of  any  one  of  c l a i m s   5,  6  or  7 

w h e r e i n   the   c h l o r i n e   gas  is  p a s s e d   i n t o   t h e  

w a t e r   at  such  a  l e v e l   be low  t he   s u r f a c e   of  t h e  

w a t e r   whe re   maximum  use  can  be  made  of  t h e  

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

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

in  the   w a t e r .  

9 

The  method   of  any  one  of  the   p r e c e d i n g   c l a i m s  

w h e r e i n   t he   s o l u t i o n   is  p r e p a r e d   by  d i s p e r s i n g  

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

drum  in  t he   form  of  sma l l   b u b b l e s   at  a  p o i n t   i n  

c l o s e   p r o x i m i t y   to  the  i m p e l l e r   of  t he   a p p a r a t u s .  

10 

The  method   of  c l a i m   9  w h e r e i n   t h e   gas  i s  

r e l e a s e d   a p p r o x i m a t e l y   one  to  two  cm  f rom  t h e  

i m p e l l e r   s h a f t   at  a  p o i n t   w h e r e   the   i m p e l l e r  

c a u s e s   s e v e r e   t u r b u l a n c e   in  the   w a t e r .  

11 

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

p a r t i c u l a r l y   wool  and  the   l i k e ,  

i n c l u d i n g   a  s u c t i o n   drum  of  c o n v e n t i o n a l  



c o n s t r u c t i o n   in  which  the   m a t e r i a l   to  be  t r e a t e d  

can  pa s s   a r o u n d   a  h o l l o w   r o t a t a b l e   p e r f o r a t e d  

c y l i n d e r   in  which   s u c t i o n   is  a p p l i e d   to  f o r c e   a 

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

the   bowl  of  t h e   a p p a r a t u s   to  p a s s   t h r o u g h   t h e  

m a t e r i a l   by  s u c k i n g   the  s o l u t i o n   v i a   t h e  

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

m a t e r i a l   w h i l e   the   l a t t e r   is  l o c a t e d   on  the   d r u m .  

12 

The  a p p a r a t u s   of  c l a i m   11  i n c l u d i n g   a 

c h l o r i n a t i n g   means  l o c a t e d   o u t s i d e   t he   s u c t i o n  

drum  f o r   p r o v i d i n g   the   f r e e   c h l o r i n e   s o l u t i o n .  

13 

The  a p p a r a t u s   of  c l a i m   11  i n c l u d i n g   means  f o r  

d i s p e r s i n g   c h l o r i n e   gas  in  t he   f o rm  of  s m a l l  

b u b b l e s   in  t he   c y l i n d e r .  

14 

The  a p p a r a t u s   of  c l a i m   13  w h e r e i n   t h e   s u c t i o n   i n  

the   c y l i n d e r   is  c a u s e d   by  an  i m p e l l e r   o p e r a t i v e  

in  the   c y l i n d e r ,   the   d i s p e r s i n g   means  b e i n g  

l o c a t e d   in  the   c y l i n d e r   in  a  p o s i t i o n   in  c l o s e  

p r o x i m i t y   to  the   i m p e l l e r .  



15 

The  a p p a r a t u s   of  c l a i m s   13  or  14  w h e r e i n   t h e  

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

w h i c h   the   gas  is  i n t r o d u c e d   to  t he   w a t e r .  

16 

The  a p p a r a t u s   of  c l a i m   15  w h e r e i n   t he   mesh  is  o f  

a  s u i t a b l e   m e t a l ,   such  as  s t a i n l e s s   s t e e l ,   or  o f  

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

s i n t e r   g l a s s .  

17 

The  a p p a r a t u s   of  any  one  of  c l a i m s   13  or  14  

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

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

end  of  t he   t u b e   b e i n g   c l o s e d   o f f   and  the   t u b e  

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

e x t e n d i n g   t h r o u g h   the   wa l l   of  the   t ube   i n  

p o s i t i o n s   s p a c e d   a  smal l   d i s t a n c e   f rom  the   s a i d  

c l o s e d   o f f   e n d .  

18  

The  a p p a r a t u s   of  any  one  of  c l a i m s   13  or  14 

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

p l u r a l i t y   of  s m a l l   b o r e d   t u b e s   by  means  o f  

which   t h e   c h l o r i n e   gas  is  p a s s e d   i n t o   the   w a t e r .  



19 

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

p a r t i c u l a r l y   wool  and  the   l i k e ,   s u b s t a n t i a l l y   a s  

h e r e i n   d e s c r i b e d   and  w i t h   r e f e r e n c e   to  t h e  

d r a w i n g s   and  e x a m p l e s .  

20  

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

p a r t i c u l a r l y   wool  and  the   l i k e ,   s u b s t a n t i a l l y   a s  

h e r e i n   d e s c r i b e d   w i t h   r e f e r e n c e   to  t he   e x a m p l e s  

and  as  i l l u s t r a t e d   in  t he   d r a w i n g s .  

21 

The  method   or  a p p a r a t u s   of  anyone   of  t h e  

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

s l i v e r s   or  wool  t o p s .  

22 

The  p r o d u c t   of  t he   me thod   or  a p p a r a t u s   of  a n y o n e  

of  the   p r e c e d i n g   c l a i m s .  
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