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(sj)  Latex  containing  odor  inhibitors. 
©  A  nonwoven  fabric  repellent  to  body  fluids  and  having 
reduced  odor  on  sterilization  by  irradiation  or  steam  is  made 
by  bonding  nonwoven  fibers  with  a  latex,  forming  said 
nonwoven  fabric,  and  sterilizing  said  fabric,  said  latex  is 
prepared  by  polymerizing,  in  the  presence  of  0.1  to  2  weight 
parts  of  a  free  radical  initiator  and  a  sufficient  amount  of  a 
nonionic  or  anionic  emulsifier,  65  to  85  weight  parts  of  a  soft 
hydrophobic  monomer  having  Tg  of  -80°C  to  -20°C,  10  to 
30  weight  parts  of  a  hard  hydrophobic  monomer  having  Tg 
of  +40°C  to  +120°C,  0.1  to  5  weight  parts  of  an  unsaturated 
carboxylic  acid  containing  3  to  6  carbon  atoms,  and  0.1  to  5 
weight  parts  of  N-alkylol  acrylamide  or  methacrylamide 
containing  1  to  10  carbon  atoms,  said  latex  has  post-added 
and  admixed  therein  0.01  to  5  weight  parts  of  an  odor 
inhibition  agent  selected  from  amine-type  antioxidants  and 
hindered  phenols  that  function  to  reduce  odor  of  said  fabric 
on  sterilization  thereof. 
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BACKGROUND  OF  THE  INVENTION 

A  n o n w o v e n   f a b r i c   is   a  t e x t i l e   s t r u c t u r e  

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

b o n d i n g   m a t e r i a l .   The  f i b e r s   can  be  p a r t i a l l y  

o r i e n t e d   or  t h e y   can   be  c o m p l e t e l y   r a n d o m l y  

d i s t r i b u t e d .   L a t e x   i s   o f t e n   u s e d   as  t h e   b i n d e r   f o r  

t h e   f i b e r s   in  n o n w o v e n   f a b r i c s .  

Nonwoven   f a b r i c s   a r e   p o p u l a r   owing   to  t h e  

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

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

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

r e q u i r e d .   Nonwoven   f a b r i c s   can  a l s o   be  p r o d u c e d   f r o m  

wha t   w o u l d   n o r m a l l y   be  c o n s i d e r e d   as  w a s t e   f i b e r s ,  

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

be  p r o v i d e d   by  woven  or  k n i t t e d   f a b r i c s .  

E n o r m o u s   q u a n t i t y   of  f i b e r s   a re   c o n s u m e d  

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

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

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

s a n i t a r y   n a p k i n s ,   f i l l e r s   fo r   q u i l t e d   s t r u c t u r e s ,  

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

u p p e r s   and  l i n e r s ,   c u r t a i n s   and  d r a p e r i e s ,   t e a   b a g s ,  

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

d i a p e r s .  

In  t h e   m e d i c a l / s u r g i c a l   f i e l d ,   n o n w o v e n  

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

l i k e .   The  s u r g i c a l   use   r e q u i r e s   t h a t   t h e   f a b r i c   u s e d  

be  s t e r i l i z e d .   In  t h e   c a s e   of  l a t e x - i m p r e g n a t e d  

f a b r i c   u s e d   f o r   d r a p e s ,   gowns  and  c a p s ,   s u c h   i t e m s  

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

a r e   s t e r i l i z e d   w i t h   gamma  ray   r a d i a t i o n .   At  t i m e   o f  

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

p u t   on  t h e   c a p s   and  gowns  and  use   t h e   d r a p e s   to   c o v e r  



t h e   p a t i e n t   d u r i n g   s u r g e r y .   When  t h e   b a g s   a r e  

o p e n e d ,   t h e y   o f t e n   e m i t   o d o r s .   In  t he   c a s e   of  t h e  

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

s t a c k e d   in  a  t r a y   and  t h e n   w r a p p e d   in  t h e  

l a t e x - i m p r e g n a t e d   n o n w o v e n   f a b r i c   and  s t e r i l i z e d   i n  

s t e a m .   A f t e r   s t e a m   s t e r i l i z a t i o n ,   t h e   w r a p p e d  

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

u n i t .   When  t he   d o o r   to   t he   s t e r i l i z a t i o n   u n i t   i s  

o p e n e d   to  remove   t h e   w r a p p e d   i n s t r u m e n t   t r a y ,   an  o d o r  

i s   e m i t t e d   f rom  t h e   f a b r i c   t h a t   can  be  q u i t e   p o t e n t .  

T h e r e f o r e ,   in  o r d e r   to  s e l l   n o n w o v e n   f a b r i c  

b o n d e d   w i t h   a  l a t e x ,   t h e   p o s t - s t e r i l i z a t i o n   o d o r  

s h o u l d   be  m i n i m i z e d .  

In  the   p a s t ,   a n t i o x i d a n t s   have   been   a d d e d   t o  

u n s a t u r a t e d   l a t e x e s   to   p r e v e n t   d e g r a d a t i o n   of  t h e  

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

o z o n e ,   h e a t ,   and  l i g h t .   E x a m p l e s   of  u n s a t u r a t e d  

l a t e x e s   i n c l u d e   p o l y b u t a d i e n e ,  

p o l y ( b u t a d i e n e - s t y r e n e ) ,  

p o l y ( b u t a d i e n e - a c r y l o n i t r i l e ) ,   p o l y i s o p r e n e ,   a n d  

p o l y c h l o r o p r e n e .   S a t u r a t e d   l a t e x e s   a r e   p r e p a r e d   b y  

h o m o p o l y m e r i z i n g   e s t e r s   of  a c r y l i c   or  m e t h a c r y l i c  

a c i d s   or  c o p o l y m e r i z i n g   e s t e r s   of  a c r y l i c   o r  

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

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

a c e t a t e .   The  s a t u r a t e d   l a t e x e s   do  n o t   n e e d  

p r o t e c t i o n   of  a n t i o x i d a n t s   and  w h e n e v e r   a n t i o x i d a n t s  

were   a d d e d   to  s a t u r a t e d   l a t e x e s ,   t h e y   we re   added   f o r  

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

a n t i o x i d a n t   f u n c t i o n .  

H y d r o p h i l i c   a c r y l i c   l a t e x e s   b a s e d   o n  

p o l y ( e t h y l   a c r y l a t e )   have   been   a v a i l a b l e   in  t he   p a s t  

f o r   b o n d i n g   n o n w o v e n   f i b e r s .   Such  l a t e x e s   w e r e  

p r e p a r e d   by  p o l y m e r i z i n g   in  e x c e s s   of  90  w e i g h t   p a r t s  

e t h y l   a c r y l a t e ;   l e s s   t h a n   5  p a r t s   of  e a c h   N - m e t h y l o l  

a c r y l a m i d e ,   a c r y l a m i d e ,   or  a c r y l o n i t r i l e ;   a  low  l e v e l  



of  an  e m u l s i f i e r ;   and  l e s s   t h a n   1  w e i g h t   p a r t   of  a n  

a n t i o x i d a n t   s e l e c t e d   f rom  h i n d e r e d   and  p a r t i a l l y  

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

2 , 2 ' - d i - t - b u t y l   B i s p h e n o l   A ,  

2 - t - b u t y l - 2 ' - a - m e t h y l b e n z y l   B i s p h e n o l   A ,  

2 , 6 - d i - t - b u t y l p h e n o l ,   2 - t - b u t y l - i s o p r o p y l p h e n o l ,  

e t c .   The  a n t i o x i d a n t   was  added   as  an  e m u l s i o n   t o  

p r o v i d e   a d d i t i o n a l   c o l l o i d a l   s t a b i l i t y .  

SUMMARY  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  n o n w o v e n   f a b r i c s  

b o n d e d   w i t h   l a t e x e s   c o m p r i s i n g   65  to   85  w e i g h t   p a r t s  
of  a  s o f t   h y d r o p h o b i c   monomer ,   10  to   30  w e i g h t   p a r t s  

of  a  h a r d   h y d r o p h o b i c   monomer ,   0 .1   to   5  w e i g h t   p a r t s  

of  an  u n s a t u r a t e d   c a r b o x y l i c   a c i d ,   and  0 .1   to  5  p a r t s  

of  an  N - a l k y l o l   a c r y l a m i d e   or  m e t h a c r y l a m i d e ,   s a i d  

l a t e x   h a v i n g   a d m i x e d   t h e r e t o   0 . 0 1   to  5  w e i g h t   p a r t s  

of  an  odor   i n h i b i t i o n   a g e n t   s e l e c t e d   f rom  a m i n e - t y p e  

a n t i o x i d a n t s ,   and  h i n d e r e d   or  p a r t i a l l y   h i n d e r e d  

p h e n o l s .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

T h i s   i n v e n t i o n   i s   b a s e d   on  a  l a t e x   t h a t   i s  

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

u s e d   in  m e d i c a l / s u r g i c a l   a p p l i c a t i o n s .   T h i s   l a t e x ,  

when  used   as  a  b i n d e r   fo r   m a k i n g   n o n w o v e n   f a b r i c s ,  

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

h y d r o p h o b i c i t y ,   a d h e s i o n ,   low  s k i n   t o x i c i t y ,   a n d  

m i n i m a l   odo r   a f t e r   s t e r i l i z a t i o n .   A l l   of  t h e s e  

p r o p e r t i e s   a r e   r e q u i s i t e s   fo r   a  f a b r i c   t h a t   is   u s e d  

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

The  a c r y l i c   l a t e x   of  t h i s   i n v e n t i o n   i s  

p r e p a r e d   by  f r e e   r a d i c a l   p o l y m e r i z a t i o n   of  65  to  85  

w e i g h t   p a r t s   s o f t   h y d r o p h o b i c   m o n o m e r ,   10  to  30 

w e i g h t   p a r t s   of  h a r d   h y d r o p h o b i c   m o n o m e r ,   0 .1   to   5 

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

0 .1   to  5  w e i g h t   p a r t s   of  an  N - a l k y l o l   a c r y l a m i d e   o r  

m e t h a c r y l a m i d e .   P o l y m e r i z a t i o n   i s   c a r r i e d   ou t   in  t h e  



p r e s e n c e   of  0 .1   to  2  w e i g h t   p a r t s   of  a  s u i t a b l e   f r e e  

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

w e i g h t   p a r t   of  an  e m u l s i f i e r .   To  t h i s   l a t e x   i s  

a d m i x e d   a b o u t   0 .01   to  5  w e i g h t   p a r t s   of  an  o d o r  

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

h i n d e r e d   p h e n o l s   and  a m i n e - t y p e   a n t i o x i d a n t s .   T h e  

odor   i n h i b i t i o n   a g e n t s ,   as  d e f i n e d   h e r e i n ,   a l s o  

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

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

c a r r i e d   o u t   in  t he   p r e s e n c e   of  0.3  to  1  p a r t   of  a  

f r e e   r a d i c a l   i n i t i a t o r   and  0 .1   to  0 .5   p a r t   of  a n  

e m u l s i f i e r   w i t h   the   m o n o m e r s   to  be  p o l y m e r i z e d  

i n c l u d i n g   70  to  80  p a r t s   of  a  s o f t   h y d r o p h o b i c  

m o n o m e r ,   15  to  25  p a r t s   of  a  h a r d   h y d r o p h o b i c  

m o n o m e r ,   0 .5   to  4  p a r t s   of  u n s a t u r a t e d   c a r b o x y l i c  

a c i d ,   and  0 .5   to  4  p a r t s   of  N - a l k y l o l   a c r y l a m i d e   o r  

m e t h a c r y l a m i d e .   Amount  of  t h e   o d o r   i n h i b i t i o n   a g e n t  
in  t h e   p r e f e r r e d   e m b o d i m e n t   i s   in  t h e   r a n g e   of  0 . 1   t o  
1  p a r t ,   b a s e d   on  the   w e i g h t   of  l a t e x   s o l i d s .  

T y p i c a l   p o l y m e r i z a t i o n s   f o r   t he   p r e p a r a t i o n  

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

c h a r g i n g   t h e   r e a c t o r   w i t h   a p p r o p r i a t e   amoun t   o f  

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

s u f f i c i e n t   to  i n i t i a t e   p o l y m e r i z a t i o n .   The  r e a c t o r  

is   t h e n   e v a c u a t e d ,   h e a t e d   to   t h e   i n i t i a t i o n  

t e m p e r a t u r e   of  a b o u t   80°C  and  c h a r g e d   w i t h   a  p o r t i o n  

of  t h e   monomer   p r e m i x   w h i c h   has   been   p r e v i o u s l y  

p r e p a r e d   by  m i x i n g   w a t e r ,   e m u l s i f i e r ,   t h e   m o n o m e r s ,  
and  p o l y m e r i z a t i o n   m o d i f i e r s ,   i f   any  a r e   e m p l o y e d .  

A f t e r   t h e   i n i t i a l   monomer  c h a r g e   has   been   a l l o w e d   t o  

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

r e m a i n i n g   monomer  p r e m i x   i s   b e g u n ,   t he   r a t e   o f  

p r o p o r t i o n i n g   b e i n g   v a r i e d   d e p e n d i n g   on  t h e  

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

e m p l o y e d ,   and  the   amoun t   of  t h e   m o n o m e r ( s )   b e i n g  

p o l y m e r i z e d .   A f t e r   a l l   t h e   monomer   p r e m i x   has   b e e n  



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

t h e   r e a c t o r   and  t h e   l a t e x   h e a t e d   w i t h   a g i t a t i o n   fo r   a  

l e n g t h   of  t i m e   n e c e s s a r y   to  a c h i e v e   t he   d e s i r e d  

c o n v e r s i o n .   The  pH  of  t he   l a t e x   is   g e n e r a l l y   in  t h e  

r a n g e   of  a b o u t   2  to   7 .  

In  t h e   l a t e x ,   t h e   p a r t i c l e   s i z e   may  be  i n  

t h e   r a n g e   of  a b o u t   3000  a n g s t r o m s .   A  g e n e r a l l y  

s a t i s f a c t o r y   p a r t i c l e   s i z e   may  be ,   h o w e v e r ,   f r o m  

a b o u t   500  to  a b o u t   5000  a n g s t r o m s .   The  t o t a l   s o l i d s  

of  t he   l a t e x e s   may  be  v a r i e d   up  to  a b o u t   70%  and  may 
r e l a t e   to  t he   f l u i d i t y   w a n t e d   in  t he   c o m p o s i t i o n .  

G e n e r a l l y ,   i t   i s   d e s i r e d   to  use  a  l a t e x   c o n t a i n i n g   45  

to  55%  s o l i d s .  

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

be  used   to  p r e p a r e   t he   l a t e x   of  t h i s   i n v e n t i o n  

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

f a l l i n g   w i t h i n   t h e   r a n g e   of  a b o u t   - 8 0 ° C   to  - 2 0 ° C ,  

p r e f e r a b l y   -60  to   - 3 0 ° C .   S p e c i f i c   e x a m p l e s   of  s u c h  

monomers   i n c l u d e   n - b u t y l   a c r y l a t e ,   2 - e t h y l h e x y l  

a c r y l a t e ,   and  i s o b u t y l   a c r y l a t e .   P r e f e r r e d   s o f t  

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

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

i s   e x c l u d e d   f rom  t h e   c l a s s   of  monomer s   d e f i n e d   h e r e i n .  

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

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

h o m o p o l y m e r s   h a v i n g   Tg  in  t he   r a n g e   of  a b o u t   +40°C  t o  

+ 1 2 0 ° C ,   p r e f e r a b l y   +80  to  + 1 1 0 ° C .   S p e c i f i c   e x a m p l e s  
of  such   h a r d   h y d r o p h o b i c   monomers   i n c l u d e   s t y r e n e ,  

a - m e t h y l   s t y r e n e ,   m e t h y l   m e t h a c r y l a t e ,   b u t y l  

m e t h a c r y l a t e ,   and  2 - e t h y l h e x y l   m e t h a c r y l a t e .  

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

m e t h y l   m e t h a c r y l a t e .  

A  s m a l l   a m o u n t   of  an  a c i d   is   u s e d   i n  

c o n j u n c t i o n   w i t h   N - a l k y l o l   a c r y l a m i d e   to   f a c i l i t a t e  

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



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

m o n o c a r b o x y l i c   and  d i c a r b o x y l i c   a c i d s   g e n e r a l l y  

c o n t a i n i n g   at   l e a s t   3  c a r b o n   a t oms   and  up  to  a b o u t   12  

c a r b o n   a t o m s ,   p r e f e r a b l y   3  to  6  c a r b o n   a t o m s .   S u c h  

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

f u m a r i c ,   and  m a l e i c .   P r e f e r r e d   a c i d s   a r e   a c r y l i c ,  

m e t h a c r y l i c ,   and  i t a c o n i c .  

A  s m a l l   a m o u n t   of  N - a l k y l o l   a c r y l a m i d e   i s  

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

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

a c r y l i c   and  m e t h a c r y l i c   a c i d s   t h a t   c o n t a i n   1  to  1 0 ,  

p r e f e r a b l y   1  to   4  c a r b o n   a t o m s   in  t he   a l k y l   g r o u p .  
T h i s   c l a s s   of  a m i d e s   i n c l u d e s   N - m e t h y l o l   a c r y l a m i d e ,  

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

a c r y l a m i d e .   P r e f e r r e d   e x a m p l e   of  s u c h   a m i d e s   i s  

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

The  u s u a l   t y p e s   of  s u r f a c t a n t s   t h a t   can  b e  

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

e m u l s i f i e r s .   S u i t a b l e   a n i o n i c   e m u l s i f i e r s   i n c l u d e  

a l k a l i   m e t a l   or  ammonium  s a l t s   of  t he   s u l f a t e s   o f  

a l c o h o l s   c o n t a i n i n g   8  to  18  c a r b o n   a t o m s   s u c h   a s  

s o d i u m   l a u r y l   s u l f a t e ,   a l k a l i   m e t a l   and  a m m o n i u m  

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

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

a l k a l i   m e t a l   and  ammonium  s a l t s   of  s u l f o n a t e d  

d i c a r b o x y l i c   a c i d   e s t e r s ,   and  t he   l i k e .   N o n i o n i c  

e m u l s i f i e r s ,   s u c h   as  o c t y l   or  n o n y l p h e n y l  

p o l y e t h y o x y e t h a n o l ,   can   a l s o   be  u s e d .   L a t i c e s   o f  

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

s e l e c t e d   f rom  a l k a l i   m e t a l   and  ammonium  s a l t s   o f  

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

c h a i n   a l k y l   s u l f o n a t e s ,   and  p o l y ( o x y a l k y l e n e )  

s u l f o n a t e s .  

Commonly  u s e d   f r e e   r a d i c a l   i n i t i a t o r s  

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

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



h y d r o p e r o x i d e , a n d   cumene   h y d r o p e r o x i d e ;   and  a z o  

c o m p o u n d s   such   as  a z o d i i s o b u t y r o n i t r i l e   a n d  

d i m e t h y l a z o d i i s o b u t y r a t e .   P a r t i c u l a r l y   u s e f u l  

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

such   as  h y d r o g e n   p e r o x i d e   and  t h e   s o d i u m ,   p o t a s s i u m  

and  ammonium  p e r s u l f a t e s   used   by  t h e m s e l v e s   or  in  a n  

a c t i v a t e d   r e d o x   s y s t e m .   T y p i c a l   r e d o x   s y s t e m s  

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

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

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

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

c o m p o u n d ,   and  a  w a t e r - s o l u b l e   f e r r o u s   s u l f a t e  

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

can   be  o b t a i n e d   u s i n g   a l k a l i   m e t a l   and  a m m o n i u m  

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

w i l l   g e n e r a l l y   be  in  t h e   r a n g e   of  0 .1   to   3%  b y  

w e i g h t ,   b a s e d   on  t h e   w e i g h t   of  t h e   m o n o m e r s ,  

p r e f e r a b l y   b e t w e e n   0 .2   to  1%.  The  i n i t i a t o r   can   b e  

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

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

p o l y m e r i z a t i o n   can   a l s o   be  e m p l o y e d .  

The  l a t e x e s   d e s c r i b e d   h e r e i n   can   b e  

c o m p o u n d e d   w i t h ,   or  have   mixed   h e r e i n ,   o t h e r   k n o w n  

i n g r e d i e n t s   b e f o r e   i m p r e g n a t i o n   and  b e f o r e   c u r i n g .  

Such  i n g r e d i e n t s   i n c l u d e   c u r i n g   a g e n t s ,   f i l l e r s ,  

w a t e r   r e p e l l e n t   m a t e r i a l s ,   p l a s t i c i z e r s ,   a n t i o x i d a n t s  

or  s t a b i l i z e r s ,   a n t i f o a m i n g   a g e n t s ,   d y i n g   a d j u v a n t s ,  

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

t h i c k e n e r s   or  b o d y i n g   a g e n t s   may  be  a d d e d   to  t h e  

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

l a t e x e s   and  t h e r e b y   a c h i e v e   the   p r o p e r   f l o w  

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

The  o d o r   i n h i b i t i o n   a g e n t   can   be  a d d e d  

d u r i n g   p o l y m e r i z a t i o n   of  t h e   l a t e x   or  to  t h e   l a t e x  

any  t i m e   b e f o r e   t h e   l a t e x   i s   u s e d   to  fo rm  a  n o n w o v e n  

f a b r i c   or  i t   can   be  a d d e d   w i t h   o t h e r   c o m p o u n d i n g  



i n g r e d i e n t s   e i t h e r   by  i t s e l f   or  t o g e t h e r   w i t h   t h e  

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

odor   i n h i b i t i o n   a g e n t ,   t he   l a t e x   i s   c u r e d   on  t h e  

n o n w o v e n   f a b r i c .   The  odor   i n h i b i t i o n   a g e n t   i s  

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

p h e n o l s   and  a m i n e - t y p e   a n t i o x i d a n t s .   The  p h e n o l s   c a n  

be  p a r t i a l l y   or  f u l l y   h i n d e r e d ,   m e a n i n g   t h a t   one  o r  

b o t h   of  t h e   o r t h o   p o s i t i o n s   to  t h e   h y d r o x y l   g r o u p   o n  

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

t e r t i a r y   a l k y l   g r o u p s   of  4  to  6  c a r b o n   a t oms   e a c h .  

As  d e f i n e d   a b o v e ,   t he   h i n d e r e d   p h e n o l i c   a n t i o x i d a n t s  

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

e s p e c i a l l y   t h e   o i l - s o l u b l e   s h o r t s t o p s ,   such   a s  

d i - t - a m y l   h y d r o q u i n o n e .   H o w e v e r ,   s h o r t s t o p s   a r e   n o t  

c o n s i d e r e d   to  be  h i n d e r e d   p h e n o l s   or  a n t i o x i d a n t s   i n  

t h e   c o n v e n t i o n a l   c h e m i c a l   p a r l a n c e .   The  a m i n e - t y p e  
of  a n t i o x i d a n t s   i n c l u d e   k e t o n e - a m i n e   c o n d e n s a t i o n  

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

k e t o n e - d i a r y l a m i n e   c o n d e n s a t i o n   p r o d u c t s .  
W i t h i n   t he   c l a s s   of  p a r t i a l l y   and  f u l l y  

h i n d e r e d   p h e n o l s   is  t h e   g r o u p   of  h i n d e r e d   p h e n o l i c  
a n t i o x i d a n t s   t h a t   can  f u n c t i o n   as  o d o r   i n h i b i t i o n  

a g e n t s   in  t h e   manne r   d e s c r i b e d   h e r e i n .   E x a m p l e s   o f  

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

a d m i x e d   w i t h   an  a c r y l i c   l a t e x   in   o r d e r   to  r e d u c e   o d o r  

upon  s t e r i l i z a t i o n   w i t h   i r r a d i a t i o n   or  s t e a m ,   i n c l u d e  

t h e   f o l l o w i n g :  

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

w h e r e i n   Q  i s  



A  i s  

R  is   h y d r o g e n   or  l o w e r   a l k y l ,   R ' i s   l o w e r   a l k y l ,   R"  i s  

a l k y l   g r o u p   h a v i n g   f rom  6-24   c a r b o n   a t o m s ,   W  is   a n  

i n t e g e r   f rom  1  to  4.  I l l u s t r a t i v e   e x a m p l e s   of  t h e  

c o m p o u n d s   shown  above   a r e  

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

2 , 5 - d i - t - b u t y l h y d r o q u i n o n e   a n d  

2 , 6 - d i - t - b u t y l - 4 - h y d r o x y a n i s o l e .  

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

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

4 , 4 ' - t h i o b i s - ( 2 - t - b u t y l - 5 - m e t h y l p h e n o l )   a n d  

2 , 2 ' - t h i o b i s - ( 6 - t - b u t y l - 4 - m e t h y l p h e n o l ) .  

d i - n - o c t a d e c y l ( 3 , 5 - d i - t - b u t y l - 4 - h y d r o x y - 5 - m e t h y l b e n z y l )  

m a l o n a t e   and  d i - n - o c t a d e c y l  

a ( 3 , 5 - d i - t - b u t y l - 4 - h y d r o x y - 5 - m e t h y l b e n z y l )   m a l o n a t e .  

(2)  P h e n o l i c   c o m p o u n d s   h a v i n g   t he   g e n e r a l  

f o r m u l a  

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

2 , 6 - d i - t - b u t y l p h e n o l ,   2 , 4 , 6 - t r i - t - b u t y l p h e n o l ,  

2 , 6 - d i m e t h y l p h e n o l ,   and  2 - m e t h y l - 4 , 6 - d i - t - b u t y l p h e n o l .  

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

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

2 , 2 ' - m e t h y l e n e - b i s ( 6 - t - b u t y l - 4 - m e t h y l p h e n o l ) ,   a n d  

4 , 4 ' - b u t y l i d e n e - b i s ( 2 , 6 - d i - t - b u t y l p h e n o l ) .  

(4)  P h e n o l i c   c o m p o u n d s   h a v i n g   t he   f o r m u l a  



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

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

o c t a d e c y l - ( 3 , 5 - d i m e t h y l - 4 - h y d r o x y b e n z y l t h i o ) - a c e t a t e .  

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

w h e r e i n   T  is   h y d r o g e n ,   R  or  q  as  d e f i n e d   a b o v e , .  

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

l , l , 3 - t r i s ( 3 , 5 - d i m e t h y l - 4 - h y d r o x y p h e n y l ) - p r o p a n e   a n d  

1 , 1 , 5 , 5 - t e t r a k i s - ( 3 - t - b u t y l - 4 - h y d r o x y - 6 - m e t h y l -  

p h e n y l ) - n - p e n t a n e .  

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

w h e r e i n   Bl ,   B2,  and  B3  a re   h y r o g e n ,   m e t h y l   o r  

Q,  p r o v i d e d   t h a t   when  B1  and  B3  a r e   Q  t h e n   B2 

is   h y d r o g e n   or  m e t h y l   and  when  B3  is   Q  t h e n   B1 

and  B2  a r e   h y d r o g e n   or  m e t h y l .  
I l l u s t r a t i v e   e x a m p l e   of  such   c o m p o u n d   i s  

l , 4 - d i ( 3 , 5 - d i - t - b u t y l - 4 - h y d r o x y b e n z y l ) - 2 , 3 , 5 , 6 - t e t r a -  

m e t h y l b e n z e n e .  

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

w h e r e i n  Z   i s   NHQ, -S -D   or  -O-Q;  D  i s   a l k y l   g r o u p  

h a v i n g   f rom  6 -12   c a r b o n   a toms   or  - C w H 2 w ) - S - R " .  
I l l u s t r a t i v e   e x a m p l e   of  such   c o m p o u n d s   i s  

2 , 4 - b i s - ( n - o c t y l t h i o ) - 6 - ( 3 , 5 - d i - t - b u t y l - 4 -  

h y d r o x y a n i l i n e ) - 1 , 3 , 5 - t r i a z i n e .  



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

w h e r e i n   Z'  i s   -O-Q,   -S-D  or  - S - ( C w H 2 w ) - S D .  
I l l u s t r a t i v e   e x a m p l e   of  such  c o m p o u n d s   i s  

2 , 3 - b i s - ( 3 , 5 - d i - t - b u t y l - 4 - h y d r o x y p h e n o x y ) - 6 - ( n - o c t y l -  

t h i o ) - 1 , 3 , 5 - t r i a z i n e .  

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

[CQ CzH2z -COO-CzH2z]p  - R ' ' '  m -  ( R ) 4 - p  
w h e r e i n   p  i s   an  i n t e g e r   f rom  2  to  4  and  R " '   is   a  

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

h y d r o c a r b o n s   h a v i n g   f rom  1  to  30  c a r b o n   a t o m s ,  

a l i p h a t i c   mono  and  d i t h i o e t h e r s   h a v i n g   f rom  1  to  30 

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

f rom  1  to  30  c a r b o n   a t o m s .   I l l u s t r a t i v e   e x a m p l e   o f  

such   c o m p o u n d s   i s   1 , 2 - p r o p y l e n e   g l y c o l  

b i s - [ 3 - ( 3 , 5 - d i - t - b u t y l - 4 - h y d r o x y p h e n y l ) p r o p i o n a t e ] .  

(12)  P h e n o l i c   c o m p o u n d s   h a v i n g   t he   f o r m u l a  

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

d i o c t a d e c y l   3 , 5 - d i - t - b u t y l - 4 - h y d r o x y b e n z y l p h o s p h o n a t e  

and  d i - n - o c t a d e c y l  

1 - ( 3 , 5 - d i - t - b u t y l - 4 - h y d r o x y - p h e n y l ) - e t h a n e p h o s p h o n a t e .  

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

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

a l k y l a t e d   b e n z e n e s ,   i s o c y a n u r i c   a c i d ,   and  o n  

h y d r o c i n n a m i c   a c i d .   P r e f e r r e d   h i n d e r e d   p h e n o l i c  

a n t i o x i d a n t s   a l s o   i n c l u d e   the   a l k y l a t e d   h y d r o q u i n o n e s  



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

A,  B,  C  and  D: 

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

h y d r o g e n   and  a l k y l   g r o u p s   of  1  to   12  c a r b o n   a t o m s  

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

a l k y l   g r o u p s ;   R   g r o u p s   a r e   i n d i v i d u a l l y   s e l e c t e d  

f rom  l o w e r   a l k y l   g r o u p s   and  h y d r o x y l   g r o u p s ;   X  i s  

s e l e c t e d   f rom  l o w e r   a l k y l e n e   g r o u p s   and  s u l f u r ;   and  Y 

is   s e l e c t e d   f rom  l o w e r   a l k y l e n e   g r o u p s   and  s u l f u r .  

More  p r e f e r a b l y ,   t he   R  g r o u p s   a r e   i n d i v i d u a l l y  
s e l e c t e d   f rom  h y d r o g e n   and  a l k y l   g r o u p s   of  3  to  1 2  

c a r b o n   a t o m s ,   e s p e c i a l l y   t e r t i a r y   a l k y l   g r o u p s   of  4 

to  8  c a r b o n   a t o m s   such   as  t - a m y l   and  t - b u t y l ,   w i t h   a t  

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

a l k y l   g r o u p s ;   t he   R1  g r o u p s   a r e   s e l e c t e d   f r o m  

h y d r o x y l   and  a l k y l   g r o u p s   of  1  to   3  c a r b o n   a t o m s ;   X 
is   e i t h e r   m e t h y l e n e   or  s u l f u r ;   and  Y  i s   e i t h e r  

m e t h y l e n e   or  s u l f u r .  

S p e c i f i c   e x a m p l e s   of  t h e   p r e f e r r e d   h i n d e r e d  

p h e n o l i c   a n t i o x i d a n t s   i n c l u d e   2 , 2 ' - m e t h y l e n e -  

b i s ( 4 - e t h y l - 6 - t - b u t y l p h e n o l )   s o l d   as  A 0 4 2 5 ,  

2 , 2 ' - m e t h y l e n e - b i s ( 4 - m e t h y l - 6 - n o n y l p h e n o l )   s o l d   a s  

N a u g a w h i t e ,   2 , 2 ' - m e t h y l e n e - b i s ( 4 - t - b u t y l - 6 - t - b u t y l -  

p h e n o l )   s o l d   as  I s o n o x   128,   2 , 2 - m e t h y l e n e - b i s ( 4 -  

m e t h y l - 6 - t - b u t y l p h e n o l )   s o l d   as  AO  2 2 4 6 ,  

2 , 2 ' - t h i o - b i s ( 4 - m e t h y l - 6 - t - b u t y l p h e n o l )   s o l d   a s  

CAO-6,  4 , 4 ' - t h i o - b i s ( 3 - m e t h y l - 6 - t - b u t y l p h e n o l )   s o l d  

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

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

t r a d e   name  of  W i n g s t a y   L®,  l , 3 , 5 - t r i m e t h y l - 2 , 4 , 6 - t r i s  



( 3 , S - t - b u t y l - 4 - h y d r o x y b e n z y l )   b e n z e n e   s o l d   as  A 0 3 3 0 ,  

d i - t i - a m y l   h y d r o q u i n o n e ,   3 , 5 - d i - t - b u t y l - 4 - h y d r o x y -  

h y d r o c i n n a m i c   a c i d   t r i e s t e r   w i t h   1 , 3 , 5 - t r i s  

( 2 - h y d r o x y e t h y l ) - s - t r i a z i n e - 2 , 4 - 6 - ( l H ,   3H,  5H)  t r i o n e  

t h a t   i s   a v a i l a b l e   as  A g e r i t e   SKT  and  G o o d r i t e   3 1 2 5 ,  

and  2 , 6 - d i - t - b u t y l - 4 - m e t h y l p h e n o l ,   known  as  BHT.  

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

of  4 , 4 - i s o p r o p y l i d e n e - d i - p h e n o l ,   i s o b u t y l e n e ,   a n d  

s t y r e n e   w h i c h   i n c l u d e s   2 , 2 ' - d i - t - b u t y l   b i s p h e n o l   A ,  

2 - t - b u t y l - 2 ' - a - m e t h y l b e n z y l   b i s p h e n o l   A ,  

2 , 6 - d i - t - b u t y l p h e n o l ,   and  2 - t - b u t y l - 4 - i s o p r o p y l -  

p h e n o l .   T h i s   t y p e   of  a n t i o x i d a n t   is   a v a i l a b l e   u n d e r  

t h e   t r a d e   name  S u p e r l i t e   a n t i o x i d a n t .  

E x a m p l e s   of  s u i t a b l e   a m i n e - t y p e   a n t i o x i d a n t s  

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

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

6 - e t h o x y - 1 , 2 - d i h y d r o - 2 , 2 , 4 - t r i - m e t h y l q u i n o l i n e ;  

d i a r y l d i a m i n e s   such   as  N , N ' - d i p h e n y l - p - p h e n y l e n e -  

d i a m i n e   and  N , N ' - d i - B - n a p h t h y l - p - p h e n y l e n e d i a m i n e ;  

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

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

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

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

The  p r e f e r r e d   a m i n e - t y p e   of  a n t i o x i d a n t s  

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

e s p e c i a l l y   N , N ' - d i - B - n a p h t h y l - p - p h e n y l e n e d i a m i n e .  

A f t e r   a d m i x i n g   t h e   odor   i n h i b i t i n g   a g e n t   t o  

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

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

a d d i t i v e s   to  p r e v e n t   s t a t i c   b u i l d - u p   and  a c h i e v e  

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

t h e   web  or  mat  of  f i b e r s   in  any  s u i t a b l e   f a s h i o n   s u c h  

as  by  s p r a y i n g ,   d i p p i n g ,   r o l l - t r a n s f e r ,   or  t h e   l i k e .  

A p p l i c a t i o n   of  t h e   l a t e x   to  t he   f i b e r s   i s   p r e f e r a b l y  

made  a t   room  t e m p e r a t u r e   to  f a c i l i t a t e   c l e a n i n g   o f  



t he   a s s o c i a t e d   a p p a r a t u s .   The  s o l i d s   c o n c e n t r a t i o n  

of  t he   l a t e x   can   be  in  t he   r a n g e   of  5%  to  60%  by  

w e i g h t ,   and  p r e f e r a b l y   f rom  5%  to  35%  when  a p p l i e d   by  

d i p p i n g .   When  a p p l i e d   by  r o l l - t r a n s f e r ,   s o l i d s  

c o n c e n t r a t i o n   of  t he   l a t e x   i s   g e n e r a l l y   a b o u t   50% 

w h e r e a s   w i t h   t h e   s p r a y i n g   t e c h n i q u e ,   i t   an  r a n g e  

w i d e l y .  

The  p r o p o r t i o n   of  t he   l a t e x   p o l y m e r   t h a t   i s  

a p p l i e d   to  t h e   web  or  mat  is   s u c h   as  to   p r o v i d e   10  t o  

100%,  p r e f e r a b l y   25%  to  40%  by  w e i g h t   of  t h e   p o l y m e r ,  

b a s e d   on  t h e   t o t a l   w e i g h t   of  t h e   p o l y m e r   and  f i b e r s .  

A f t e r   a p p l i c a t i o n   of  t h e   l a t e x   to  t h e   f i b r o u s   w e b ,  

t h e   i m p r e g n a t e d   or  s a t u r a t e d   web  is   d r i e d   e i t h e r   a t  

room  t e m p e r a t u r e   or  a t   e l e v a t e d   t e m p e r a t u r e .   The  w e b  

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

or  as  t he   f i n a l   s t e p   of  t he   d r y i n g   s t a g e   i t s e l f ,   to   a  

b a k i n g   or  c u r i n g   o p e r a t i o n   w h i c h   may  be  e f f e c t e d   a t   a  

t e m p e r a t u r e   of  a b o u t   210°  to  a b o u t   500°F   f o r   a  p e r i o d  
w h i c h   may  r a n g e   f rom  a b o u t   o n e - h a l f   h o u r   a t   t h e   l o w e r  

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

t e m p e r a t u r e s .   The  c o n d i t i o n s   of  d r y i n g   and  c u r i n g  

a r e   c o n t r o l l e d   so  t h a t   no  a p p r e c i a b l e   d e t e r i o r a t i o n  

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

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

o f  2 4 0 °   to   350°F   f o r   a  p e r i o d   u n d e r   3  m i n u t e s .  

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

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

webs  in  w h i c h   t h e y   a r e   o r d e r e d   or  a r e   r a n d o m l y  

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

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

as  w e l l   as  many  of  t h e   a r t i f i c i a l   o r g a n i c   t e x t i l e  

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

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

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

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

and  c o p o l y m e r s   of  o l e f i n s   such   as  e t h y l e n e   a n d  



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

or  n y l o n   t y p e s ,   p o l y e s t e r s ,   and  t h e   l i k e .   The  f i b e r s  

u s e d   can  be  t h o s e   of  a  s i n g l e   c o m p o s i t i o n   or  m i x t u r e s  

of  f i b e r s   in  a  g i v e n   w e b .  

The  p r e f e r r e d   f i b e r s   fo r   p u r p o s e s   h e r e i n   a r e  

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

of  h y d r o p h o b i c   and  h y d r o p h i l i c   f i b e r s .   E x a m p l e s   o f  

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

and  n y l o n   f i b e r s .  

The  a c r y l i c   l a t e x e s   d e s c r i b e d   h e r e i n ,  

t o g e t h e r   w i t h   an  o d o r   i n h i b i t i o n   a g e n t   a d m i x e d  

t h e r e i n ,   can  be  f u r t h e r   c o m p o u n d e d   w i t h  

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

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

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

f i n i s h e d   l a t e x   i s   t h e n   u sed   to  bond  f i b e r s   w h i c h   a r e  

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

t u r n ,   is  used   to  make  p r o d u c t s   t h a t   a r e   u s e d   in  t h e  

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

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

c a p s ,   gowns ,   d r a p e s ,   and  w r a p s   fo r   s u r g i c a l  

i n s t r u m e n t s .   S i n c e   s u r g i c a l   u s e s   r e q u i r e   s t e r i l i z e d  

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

and  s t e r i l i z e d ,   as  by  gamma  r a y   i r r a d i a t i o n .   T h e  

p l a s t i c   bag  can   be  any  s u i t a b l e   p l a s t i c   i n c l u d i n g  

p o l y o l e f i n s ,   p o l y e s t e r s ,   p o l y v i n y l   c h l o r i d e ,   and  t h e  

l i k e .   The  i n s t r u m e n t   wrap   i s   used   to  wrap   s u r g i c a l  

i n s t r u m e n t s   and  t h e n   i s   s t e r i l i z e d ,   as  w i t h   s t e a m .  

S t e r i l i z a t i o n   by  i r r a d i a t i o n   i s   g e n e r a l l y  

a c c o m p l i s h e d   u s i n g   c o b a l t   60  a t   a b o u t   2 .5   mega  r a d s .  

S t e r i l i z a t i o n   w i t h   s t e a m   is   a c c o m p l i s h e d   by  t h e  

f o l l o w i n g   s c h e d u l e :  

(a)  5  m i n u t e s   to  h e a t   up  to  2 7 5 ° F ,  

(b)  5  m i n u t e s   a t   2 7 5 ° F ,   a n d  

(c)  5  m i n u t e s   to  c o o l   b e f o r e   o p e n i n g  

a u t o c l a v e .  



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

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

s t e r i l i z a t i o n   c o n d i t i o n s   n o t e d   above   p r o d u c e d   f o u l  

o d o r s   t h a t   have   been   d e s c r i b e d   as  a c i d i c   a n d  

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

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

i n h i b i t i o n   a g e n t   and  u s e d   as  a  b o n d i n g   a g e n t   f o r  

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

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

f i b e r s ,   gave   an  o d o r   p a n e l   r a t i n g   of  3 . 2   o n  

s t e r i l i z a t i o n   of  t h e   f a b r i c .   T h i s   a c r y l i c   l a t e x   w a s  

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

p r e s e n c e   of  a b o u t   0 .5   w e i g h t   p a r t   s o d i u m   p e r s u l f a t e  

i n i t i a t o r   and  a b o u t   0 .5   w e i g h t   p a r t   of  s o d i u m   l a u r y l  

s u l f a t e   e m u l s i f i e r .   The  l a t e x   was  p r e p a r e d   b y  

p o l y m e r i z i n g   t h e   f o l l o w i n g   m o n o m e r s ,   in  t he   i n d i c a t e d  

a m o u n t s ,   a t   a b o u t   8 0 ° C :  

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

t h e   i n i t i a l   p r e p a r a t i o n   in  a  p r e m i x   p o t   o f  a   p r e m i x  
of  t h e   m o n o m e r s ,   some  w a t e r   and  some  e m u l s i f i e r .  

R e m a i n d e r   of  w a t e r   and  e m u l s i f i e r   were   a d d e d   to  a  

r e a c t o r   wh ich   was  t h e n   h e a t e d   to  t he   p o l y m e r i z a t i o n  

t e m p e r a t u r e   of  a b o u t   80°C .   W h i l e   h e a t i n g   to  t h e  

p o l y m e r i z a t i o n   t e m p e r a t u r e ,   a  p o r t i o n   of  t h e  

i n i t i a t o r   was  a d d e d   to   t h e   r e a c t o r .   A f t e r   r e a c h i n g  

t h e   d e s i r e d   t e m p e r a t u r e ,   t h e   p r e m i x   was  a d d e d   a t   a  

c o n t r o l l e d   r a t e .   Once  a l l   of  t h e   p r e m i x   was  added   t o  

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

a d d e d   to  t he   r e a c t o r   and  t h e   r e a c t i o n   was  m a i n t a i n e d  

f o r   a b o u t   two  h o u r s   u n d e r   c o n s t a n t   a g i t a t i o n .   When  

t h e   d e s i r e d   c o n v e r s i o n   of  99%+  was  r e a c h e d ,   t h e   l a t e x  

was  c o o l e d   and  s t r i p p e d .   The  r e s u l t i n g   l a t e x   h a d  



47.5%  s o l i d s .  

D i f f e r e n t   s a m p l e s   of  t he   a c r y l i c   l a t e x  

d e s c r i b e d   a b o v e   were   p r e p a r e d   by  a d m i x i n g  

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

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

m a t e r i a l s ,   b e f o r e   u s i n g   t he   f i n i s h e d   l a t e x e s   to  f o r m  

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

made .   The  s u r g i c a l   p r o d u c t s   were   p a c k e d   in  a  p l a s t i c  

bag  and  s t e r i l i z e d   by  gamma  r a y   i r r a d i a t i o n .  

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

and  s t e r i l i z a t i o n   was  i d e n t i c a l   in  e a c h   c a s e   e x c e p t  

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

t h e   l a t e x   s a m p l e s .  

The  o d o r   r a t i n g   was  o b t a i n e d   by  o p e n i n g   a  

pack   of  n o n w o v e n   f a b r i c   t h a t   was  s t e r i l i z e d   w i t h  

gamma  r a d i a t i o n .   The  pack  was  o p e n e d   in  a  c l o s e d  

room  m e a s u r i n g   a b o u t   10'   by  1 0 ' .   Each   pack   c o n t a i n e d  

20  s q u a r e   y a r d s   of  a  nonwoven   f a b r i c ,   a l l   of  w h i c h  

was  s p r e a d   o u t   in  t he   room.  A f t e r   t h e   f a b r i c   l a i d  

s p r e a d   o u t   in  t h e   room  fo r   5  m i n u t e s ,   a  p a n e l   of  10  

p e r s o n s   e n t e r e d   t he   room  and  r a t e d   t h e   odor   i n t e n s i t y  

on  a  s c a l e   of  1  to   5,  d e f i n e d   as  f o l l o w s :  

1  =  n e u t r a l  

2  =  s l i g h t l y   o f f e n s i v e  

3  =  m i l d l y   o f f e n s i v e  

4  =  m o d e r a t e l y   o f f e n s i v e  

5  =  e x t r e m e l y   o f f e n s i v e  

A  number   of  odo r   i n h i b i t i o n   a g e n t s   were   e v a l u a t e d   i n  

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

I  b e l o w ,   w h i c h   i n d i c a t e   t he   l e v e l   of  a g e n t   on  d r y  

b a s i s ,   a d m i x e d   w i t h   t he   a c r y l i c   l a t e x ,   and  t h e  

r e s u l t i n g   a v e r a g e d   odor   r a t i n g :  



W i n g s t a y   29  i s   a  p - o r i e n t e d   s t y r e n a t e d   d i p h e n y l a m i n e ,  

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

p - c r e s o l   and  d i c y c l o p e n t a d i e n e ,   A n t i o x i d a n t   SP  

s t a b i l i z e r   i s   a  s t y r e n a t e d   p h e n o l   c o n t a i n i n g   1  to   3 

s t y r e n e   g r o u p s   a t t a c h e d   to   t he   b e n z e n e   r i n g ,  

N a u g a w h i t e   i s  

2 , 2 ' - m e t h y l e n e - b i s ( 4 - m e t h y l - 6 - t - b u t y l p h e n o l ) ,   A g e r i t e  

W h i t e   i s   N , N ' - d i n a p h t h y l - p - p h e n y l e n e   d i a m i n e ,   BHT  i s  

2 , 6 - d i - t - b u t y l - 4 - m e t h y l - p h e n o l ,   S a n t o w h i t e   C r y s t a l s  

i s   4 , 4 ' - t h i o - b i s ( 3 - m e t h y l - 6 - t - b u t y l p h e n o l ) ,   AO  425  i s  

2 f 2 ' - m e t h y l e n e - b i s ( 4 - e t h y l - 6 - t - b u t y l p h e n o l ) ,   a n d  

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

i s o b u t y l e n e ,   and  s t y r e n e   r e a c t e d   a t   a b o u t   70°C  u n d e r  

0 - 1 0   p s i g   of  p r e s s u r e   f o r   a  p e r i o d   of  a b o u t   4  1 / 2  

h o u r s   in  p r e s e n c e   of  a  c l a y   c a t a l y s t .  

A d d i t i o n a l l y ,   A0330  i s  

l , 3 , 5 - t r i m e t h y l - 2 , 4 , 6 - t r i s  

( 3 , 5 - t - b u t y l - 4 - h y d r o x y b e n z y l )   b e n z e n e ,   DTAHQ  i s  

d i - t - a m y l   h y d r o q u i n o n e ,   and  b o t h   A g e r i t e   SKT  a n d  



G o o d r i t e   3125  a r e   3 , 5 - d i - t - b u t y l - 4 - h y d r o x y h y d r o -  

c i n n a m i c   a c i d   t r i e s t e r   w i t h   1 , 3 , 5 - t r i s   ( 2 - h y d r o x y -  

e t h y l ) - s - t r i a z i n e - 2 , 4 , 6 - ( l H , 3 H , 5 H ) t r i o n e .  

When  s t y r e n e   was  r e p l a c e d   w i t h   t he   s a m e  

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

the   l a t e x   s a m p l e   w i t h   0 .5   phr   of  S u p e r l i t e   s t a b i l i z e r ,  

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

a b o v e ,   t h e   f a b r i c   g a v e   an  odor   r a t i n g   of  2 . 0 .  

The  d a t a   p r e s e n t e d   in  T a b l e   I  has   a  

s t a t i s t i c a l   d e v i a t i o n   of  + 0 . 5   u n i t   f o r   any  s i n g l e  

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

a v e r a g e s   of  many  d e t e r m i n a t i o n s .  

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

use  as  b i n d e r s   f o r   f i b e r s   w h i c h   a r e   made  i n t o  

nonwoven   f a b r i c s .   T h e s e   f a b r i c s   h a v e   a p p l i c a t i o n s   i n  

the   m e d i c a l / s u r g i c a l   f i e l d   w h i c h   r e q u i r e   r e p e l l a n c y  
to  body  f l u i d s   s u c h   as  b l o o d ,   u r i n e ,   a n d  

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

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

the   p a r t i c u l a r   a p p l i c a t i o n s   w h e r e i n   t he   n o n w o v e n  

f a b r i c   comes   in  c o n t a c t   w i t h   human  b o d y ,   t he   l a t e x e s  

of  t h i s   i n v e n t i o n   r e q u i r e   p r o p e r t i e s   such   a s  

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

t o x i c i t y ,   a d h e s i o n   d u r i n g   f o r m i n g   of  t he   n o n w o v e n  

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

s t e r i l i z a t i o n .  

To  o b t a i n   a  h y d r o p h o b i c   l a t e x   t h a t   w i l l   h a v e  

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

h y d r o p h o b i c   m o n o m e r s   and  to  have   a  low  c o n t e n t   o f  

a n i o n i c   e m u l s i f i e r   s i n c e   i t   is   known  t h a t  

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

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

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

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

f l u o r o c a r b o n s .   An  a n i o n i c   e m u l s i f i e r   l e v e l   of  3  p h r ,  



per   100  p a r t s   of  d ry   l a t e x ,   i s   n o r m a l l y   c o n s i d e r e d  

h i g h   w h e r e a s   l e s s   t h a n   1 .0   phr   i s   n o r m a l l y   c o n s i d e r e d  

to  be  low.   A  h i g h   c o n t e n t   of  a n i o n i c   e m u l s i f i e r   in  a  

l a t e x   r e c i p e   w i l l   n o t   r e s u l t   in  a  r e p e l l e n t   l a t e x ,  

h o w e v e r ,   t he   d e s i r e d   r e p e l l e n c y   may  r e s u l t   i f   t h e  

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

f l u o r o c a r b o n s .   A  h i g h e r   l e v e l   of  n o n i o n i c   e m u l s i f i e r  

of  up  to   a b o u t   5  phr   can   be  u s e d ,   r e l a t i v e   to  a n i o n i c  

e m u l s i f i e r ,   to   m a i n t a i n   r e p e l l e n c y .   The  use   of  a n  

u n s a t u r a t e d   a c i d   in  c o n j u n c t i o n   w i t h   a  N - a l k y l o l  

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

e f f i c i e n t l y   and  a t   a  l o w e r   t e m p e r a t u r e .   H o w e v e r ,   i n  

t h e   p a s t ,   an  a c i d - c o n t a i n i n g   l a t e x   made  on  a  

c o m m e r c i a l   s c a l e   had  to  c o n t a i n   in  e x c e s s   of  1 . 0   p h r  

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

e m u l s i f e r   was  l e s s   t h a n   1 .0   p h r ,   t h e   r e s u l t i n g   l a t e x  

was  u n s t a b l e ,   m e a n i n g   t h a t   i t   c o n t a i n e d   f l o c ,   i . e . ,  

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

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

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

p r e p a r a t i o n   of  a  s o f t ,   r e p e l l e n t   l a t e x   by  t h e   use   o f  

a  low  l e v e l   of   an  e m u l s i f i e r .   T h i s   i s   t he   f i r s t   t i m e  

t h a t   i t   was  p o s s i b l e   to  p r o d u c e   a  h y d r o p h o b i c   p o l y m e r  
in  a  l o w - e m u l s i f e r   r e c i p e   and  t h i s   i s   a l s o   t h e   f i r s t  

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

c a r b o x y l   and  N - a l k y l o l   a c r y l a m i d e   c h e m i s t r y   in  a  

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

r e p e l l e n t   l a t e x .   P r e v i o u s   work  a p p e a r e d   to  r e q u i r e  

t h e   f u n c t i o n a l i t y   of  a c r y l a m i d e   and  N - a l k y l o l  

a c r y l a m i d e .  



1.  S t e r i l i z e d   n o n w o v e n   f a b r i c   t h a t   has  a  

r e d u c e d   odor   on  s t e r i l i z a t i o n   c o m p r i s i n g   n o n w o v e n  
f i b e r s   b o n d e d   w i t h   a  l a t e x   p r e p a r e d   by  f r e e   r a d i c a l  

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

h y d r o p h o b i c   monomer   h a v i n g   Tg  in  t h e   r a n g e   of  a b o u t  

- 8 0 ° C   to  - 2 0 ° C ,   a  l e s s e r   a m o u n t   of  a  h a r d   h y d r o p h o b i c  

monomer  h a v i n g   Tg  in  t he   r a n g e   of  a b o u t   +40°C  t o  

+ 1 2 0 ° C ,   a  s m a l l   a m o u n t   of  an  u n s a t u r a t e d   c a r b o x y l i c  

a c i d ,   a  s m a l l   a m o u n t   of  N - a l k y l o l   a c r y l a m i d e   o r  

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

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

0 . 0 1   to  5  w e i g h t   p a r t s   pe r   100  w e i g h t   p a r t s   of  l a t e x  

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

a m i n e - t y p e   a n t i o x i d a n t s   and  h i n d e r e d   p h e n o l s   t h a t  

have   t h e   f u n c t i o n   of  r e d u c i n g   t h e   odor   t h a t   i s  

g e n e r a t e d   on  s t e r i l i z a t i o n   of  t he   n o n w o v e n   f a b r i c .  

2.  Nonwoven   f a b r i c   of  c l a i m   1  t h a t   i s  

r e p e l l e n t   to  body  f l u i d s   w h e r e i n   s a i d   l a t e x   i s  

p r e p a r e d   by  p o l y m e r i z i n g ,   in  p r e s e n c e   of  0.1  to  2 

w e i g h t   p a r t s   of  an  i n i t i a t o r   and  l e s s   t h a n   1.0  w e i g h t  

p a r t   of  a n i o n i c   e m u l s i f i e r ,   65  to  85  w e i g h t   p a r t s   o f  

a  s o f t   monomer ,   10  to  30  w e i g h t   p a r t s   of  a  h a r d  

monomer ,   0.1  to  5  w e i g h t   p a r t s   of  an  u n s a t u r a t e d  

c a r b o x y l i c   a c i d   c o n t a i n i n g   3  to  12  c a r b o n   a t o m s ,   a n d  

0.1  to  5  w e i g h t   p a r t s   of  N - a l k y l o l   a c r y l a m i d e   o r  

m e t h a c r y l a m i d e   c o n t a i n i n g   1  to  10  c a r b o n   a toms  in  t h e  

a l k y l   g r o u p .  
3.  Nonwoven   f a b r i c   of  c l a i m   2  w h e r e i n   s a i d  

odor   i n h i b i t i o n   a g e n t   is  s e l e c t e d   f rom  a l k y l a t e d  

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

p r o d u c t s ,   d i a r y l a m i n e s ,   d 4 a r y l d i a m i n e s ,   k e t o n e -  

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

t h e r e o f .  



4.  Nonwoven   f a b r i c   of  c l a i m   2  made  f rom  a t  

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

s t e r i l i z e d   by  i r r a d i a t i o n   or  s t e a m ,   w h e r e i n   s a i d   o d o r  

i n h i b i t i o n   a g e n t   i s   s e l e c t e d   f rom  the   f o l l o w i n g  

s t r u c t u r e s   A,  B,  C  and  D: 

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

h y d r o g e n   and  a l k y l   g r o u p s   of  1  to  12  c a r b o n   a t o m s ,  

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

a l k y l   g r o u p s ;   R1  g r o u p s   a r e   i n d i v i d u a l l y   s e l e c t e d  

f rom  h y d r o x y l   and  l o w e r   a l k y l   g r o u p s ;   and  X  and  Y  a r e  

s e l e c t e d   f rom  l o w e r   a l k y l e n e   g r o u p s   and  s u l f u r .  

5.  Nonwoven   f a b r i c   of  c l a i m   2  w h e r e i n   s a i d  

o r d o r   i n h i b i t i o n   a g e n t   i s   s e l e c t e d   f rom  2 , 2 ' - m e t h y -  

l e n e - b i s ( 4 - e t h y l 6 - t - b u t y l p h e n o l ) ;   2 , 2 ' - m e t h y l e n e -  

b i s ( 4 - m e t h y l - 6 - n o n y l p h e n o l ) ;  

2 , 2 ' - m e t h y l e n e - b i s ( 4 - t - b u t y l - 6 - t - b u t y l p h e n o l ) ;  

2 , 2 - m e t h y l e n e - b i s ( 4 - m e t h y l - 6 - t - b u t y l p h e n o l ) ;  

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

p e n t a d i e n e ,   2 , 6 - d i - t - b u t y l - 4 - m e t h y l p h e n o l ;  

r e a c t i o n   p r o d u c t   of  4 , 4 - i s o p r o p y l i d e n e - d i p h e n o l ,  

i s o b u t y l e n e ,   and  s t y r e n e ;   2 , 2 ' - t h i o - b i s ( 4 - m e t h y l - 6 -  

t - b u t y l p h e n o l ) ;   4 , 4 ' - t h i o - b i s ( 3 - m e t h y l - 6 - t - b u t y l -  

p h e n o l ) ;   l , 3 , 5 - t r i m e t h y l - 2 , 4 , 6 - t r i s ( 3 , 5 - t - b u t y l - 4 -  

h y d r o x y b e n z y l ) b e n z e n e ;   d i - t - a m y l   h y d r o q u i n o n e ;  

3 , 5 - d i - t - b u t y l - 4 - h y d r o x y h y d r o c i n n a m i c   a c i d   t r i e s t e r  

w i t h  

1 , 3 , 5 - t r i s ( 2 - h y d r o x y e t h y l ) - s - t r i a z i n e - 2 , 4 , 6 - ( l H , 3 H , 5 H )  

t r i o n e ;   p o l y m e r i c   d i h y d r o t r i m e t h y l q u i n o l i n e ;  

5 - e t h o x y - l , 2 - d i h y d r o - 2 , 2 , 4 - t r i m e t h y l q u i n o l i n e ;  



N , N ' - d i p h e n y l - p - p h e n y l e n e - d i a m i n e ;  

N , N ' - d i - B - n a p h t h y l - p - p h e n y l e n e d i a m i n e ;   a l k y l a t e d  

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

and  a c e t o n e ;   and  m i x t u r e s   t h e r e o f .  

6.  Nonwoven   f a b r i c   of  c l a i m   5  made  f r o m  

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

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

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

n - b u t y l   a c r y l a t e ,   2 - e t h y l h e x y l   a c r y l a t e ,   i s o b u t y l  

a c r y l a t e ,   and  m i x t u r e s   t h e r e o f ;   s a i d   h a r d   monomer  i s  

s e l e c t e d   f rom  s t y r e n e ,   a - m e t h y l   s t y r e n e ,   m e t h y l  

m e t h a c r y l a t e ,   and  m i x t u r e s   t h e r e o f ;   s a i d   N - a l k y l o l  

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

N - m e t h y l o l   a c r y l a m i d e   and  m e t h a c r y l a m i d e ,   N - b u t y l o l  

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

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

u n s a t u r a t e d   a c i d   i s   s e l e c t e d   from  a c r y l i c   a c i d ,  

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

a c i d ,   and  m i x t u r e s   t h e r e o f .  

7.  Method   of  m a k i n g   s t e r i l i z e d   n o n w o v e n  

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

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

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

s t e r i l i z i n g   s a i d   n o n w o v e n   f a b r i c ;   s a i d   n o n w o v e n  

f i b e r s   a re   b o n d e d   w i t h   a  l a t e x   p r e p a r e d   by  f r e e  

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

s o f t   h y d r o p h o b i c   monomer   h a v i n g   Tg  in  t h e   r a n g e   o f  

a b o u t   -80°C  to  - 2 0 ° C ,   a  l e s s e r   amoun t   of  a  h a r d  

h y d r o p h o b i c   monomer  h a v i n g   Tg  in  t he   r a n g e   of  a b o u t  

+40°C  to  + 1 2 0 ° C ,   a  s u f f i c i e n t   amoun t   of  an  u n s a t u r -  

a t e d   c a r b o x y l i c   a c i d ,   a  s m a l l   amount   of  N - a l k y l o l  

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

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

0 . 0 1   to  5  w e i g h t   p a r t s   p e r   100  w e i g h t   p a r t s   of  l a t e x  

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



h i n d e r e d   p h e n o l s   and  a m i n e - t y p e   a n t i o x i d a n t s   t h a t  

have   the   f u n c t i o n   of  r e d u c i n g   the   odor   t h a t   i s  

g e n e r a t e d   on  s t e r i l i z a t i o n   of  t he   n o n w o v e n   f a b r i c .  

8.  Method   of  c l a i m   7  w h e r e i n   s a i d   o d o r  

i n h i b i t i o n   a g e n t   i s   s e l e c t e d   f rom  a l k y l a t e d   h y d r o -  

q u i n o n e s   and  p h e n o l s ,   k e t o n e - a m i n e   c o n d e n s a t i o n  

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

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

9.  Method  of  c l a i m   7  w h e r e i n   s a i d   a g e n t   i s  

s e l e c t e d   f rom  2 , 2 ' - m e t h y l e n e - b i s ( 4 - e t h y l - 6 - t b u t y l -  

p h e n o l ) ;   2 , 2 ' - m e t h y l e n e - b i s ( 4 - m e t h y l - 6 - n o n y l p h e n o l ) ;  

2 , 2 ' - m e t h y l e n e - b i s ( 4 - t - b u t y l - 6 - t - b u t y l p h e n o l ) ;  

2 , 2 - m e t h y l e n e - b i s ( 4 - m e t h y l - 6 - t - b u t y l p h e n o l ) ;  

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

p e n t a d i e n e ,   2 , 6 - d i - t - b u t y l - 4 - m e t h y l p h e n o l ;  

r e a c t i o n   p r o d u c t   of  4 , 4 - i s o p r o p y l i d e n e - d i p h e n o l ,  

i s o b u t y l e n e ,   and  s t y r e n e ;   2 , 2 ' - t h i o - b i s ( 4 - m e t h y l - 6 -  

t - b u t y l p h e n o l ) ;   4 , 4 ' - t h i o - b i s ( 3 - m e t h y l - 6 - t - b u t y l -  

p h e n o l ) ;   1 , 3 , 5 - t r i m e t h y l - 2 , 4 , 6 - t r i s ( 3 , 5 - t - b u t y l - 4 -  

h y d r o x y b e n z y l ) b e n z e n e ;   d i - t - a m y l   h y d r o q u i n o n e ;  

3 , 5 - d i - t - b u t y l - 4 - h y d r o x y h y d r o c i n n a m i c   a c i d   t r i e s t e r  

w i t h   l , 3 , 5 - t r i s ( 2 - h y d r o x y e t h y l ) - s - t r i a z i n e - 2 , 4 , 6 -  

( l H , 3 H , 5 H ) t r i o n e ;   p o l y m e r i c   d i h y d r o t r i m e t h y l q u i n o l i n e ;  

6 - e t h o x y - 1 , 2 - d i h y d r o - 2 , 2 , 4 - t r i m e t h y l q u i n o l i n e ;  

N , N ' - d i p h e n y l - p - p h e n y l e n e - d i a m i n e ;  

N , N ' - d i - B - n a p h t h y l - p - p h e n y l e n e d i a m i n e ;   a l k y l a t e d  

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

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

10.  Method   of  c l a i m   9  made  f rom  at   l e a s t   a  

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

s e l e c t e d   f rom  n - b u t y l   a c r y l a t e ,   2 - e t h y l h e x y l  

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

s a i d   h a r d   monomer  i s   s e l e c t e d   f rom  s t y r e n e ,   a - m e t h y l  

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



s a i d   N - a l k y l o l   a c r y l a m i d e   or  m e t h a c r y l a m i d e   i s  

s e l e c t e d   f rom  N - m e t h y l o l   a c r y l a m i d e   and  m e t h a c r y l -  

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

and  i s o - b u t o x y   m e t h y l   a c r y l a m i d e ,   and  m i x t u r e s  

t h e r e o f ;   and  s a i d   u n s a t u r a t e d   a c i d   is   s e l e c t e d   f r o m  

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

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

11.  A  l a t e x   p r e p a r e d   by  f r e e   r a d i c a l  

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

h y d r o p h o b i c   monomer  h a v i n g   Tg  in  t he   r a n g e   of  a b o u t  

- 8 0 ° C   to  - 2 0 ° C ,   a  l e s s e r   a m o u n t   of  a  h a r d   h y d r o p h o b i c  

monomer  h a v i n g   Tg  in  t he   r a n g e   of  a b o u t   +40°C  t o  

+ 1 2 0 ° C ,   a  s m a l l   amoun t   of  an  u n s a t u r a t e d   c a r b o x y l i c  

a c i d ,   a  s m a l l   amoun t   of  N - a l k y l o l   a c r y l a m i d e   o r  

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

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

0 .01   to  5  w e i g h t   p a r t s   pe r   100  w e i g h t   p a r t s   of  l a t e x  

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

a m i n e - t y p e   a n t i o x i d a n t s   and  h i n d e r e d   p h e n o l s   t h a t  

have  t he   f u n c t i o n   of  r e d u c i n g   the   odor   t h a t   i s  

g e n e r a t e d   on  s t e r i l i z a t i o n   of  t he   nonwoven   f a b r i c  

b o n d e d   t h e r e w i t h .  

12.  L a t e x   of  c l a i m   11  w h e r e i n   s a i d   l a t e x   i s  

p r e p a r e d   by  p o l y m e r i z i n g ,   in  p r e s e n c e   of  0 .1   to  2 

w e i g h t   p a r t s   of  an  i n i t i a t o r   and  l e s s   t h a n   1 .0   w e i g h t  

p a r t   of  a n i o n i c   e m u l s i f i e r ,   65  to  85  w e i g h t   p a r t s   o f  

a  s o f t   m o n o m e r ,   10  to  30  w e i g h t   p a r t s   of  a  h a r d  

monomer ,   0 .1   to  5  w e i g h t   p a r t s   of  an  u n s a t u r a t e d  

c a r b o x y l i c   a c i d   c o n t a i n i n g   3  to  12  c a r b o n   a t o m s ,   a n d  

0.1  to  5  w e i g h t   p a r t s   of  N - a l k y l o l   a c r y l a m i d e   o r  

m e t h a c r y l a m i d e   c o n t a i n i n g   1  to  10  c a r b o n   a t o m s   in   t h e  

a l k y l   g r o u p .  
13.  L a t e x   of  c l a i m   12  w h e r e i n   s a i d   o d o r  

i n h i b i t i o n   a g e n t   is   s e l e c t e d   f rom  a l k y l a t e d  

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



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

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

m i x t u r e s   t h e r e o f .  

14.  L a t e x   of  c l a i m   12  w h e r e i n   s a i d   o d o r  

i n h i b i t i o n   a g e n t   i s   s e l e c t e d   f rom  the   f o l l o w i n g  

s t r u c t u r e s   A,  B,  C  and  D: 

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

h y d r o g e n   and  a l k y l   g r o u p s   of  1  to  12  c a r b o n   a t o m s ,  

w i t h   at   l e a s t   one  R  g r o u p   b e i n g   s e l e c t e d   f rom  t h e  

a l k y l   g r o u p s ;   R   g r o u p s   a re   i n d i v i d u a l l y   s e l e c t e d  

f rom  h y d r o x y l   and  l o w e r   a l k y l   g r o u p s ;   and  X  and   Y  a r e  

s e l e c t e d   f rom  l o w e r   a l k y l e n e   g r o u p s   and  s u l f u r .  

15.  L a t e x   of  c l a i m   12  w h e r e i n   s a i d   a g e n t   i s  

s e l e c t e d   f rom  2 , 2 1 - m e t h y l e n e - b i s ( 4 - e t h y l 6 - t - b u t y l -  

p h e n o l ) ;   2 , 2 ' - m e t h y l e n e - b i s ( 4 - m e t h y l - 6 - n o n y l p h e n o l ) ;  

2 , 2 ' - m e t h y l e n e - b i s ( 4 - t - b u t y l - 6 - t - b u t y l p h e n o l ) ;  

2 , 2 - m e t h y l e n e - b i s ( 4 - m e t h y l - 6 - t - b u t y l p h e n o l ) ;  

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

p e n t a d i e n e ,   2 , 6 - d i - t - b u t y l - 4 - m e t h y l p h e n o l ;  

r e a c t i o n   p r o d u c t   of  4 , 4 - i s o p r o p y l i d e n e - d i p h e n o l ,  

i s o b u t y l e n e ,   and  s t y r e n e ;   2 , 2 ' - t h i o - b i s ( 4 - m e t h y l - 6 -  

t - b u t y l p h e n o l ) ;   4 , 4 ' - t h i o - b i s ( 3 - m e t h y l - 6 - t - b u t y l -  

p h e n o l ) ;   1 , 3 , 5 - t r i m e t h y l - 2 , 4 , 6 - t r i s ( 3 , 5 - t - b u t y l - 4 -  

h y d r o x y b e n z y l ) b e n z e n e ;   d i - t - a m y l   h y d r o q u i n o n e ;  

3 , 5 - d i - t - b u t y l - 4 - h y d r o x y h y d r o c i n n a m i c   a c i d   t r i e s t e r  

w i t h   1 , 3 , 5 - t r i s ( 2 - h y d r o x y e t h y l ) - s - t r i a z i n e - 2 , 4 , 6 -  

( l H , 3 H , 5 H )   t r i o n e ;   p o l y m e r i c   d i h y d r o t r i m e t h y l q u i n o l i n e ;  

6 - e t h o x y - 1 , 2 - d i h y d r o - 2 , 2 , 4 - t r i m e t h y l q u i n o l i n e ;  

N , N ' - d i p h e n y l - p - p h e n y l e n e - d i a m i n e ;  



N , N ' - d i - B - n a p h t h y l - p - p h e n y l e n e d i a m i n e ;   a l k y l a t e d  

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

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

16.  L a t e x   of  c l a i m   15  w h e r e i n   s a i d   s o f t  

monomer   i s   s e l e c t e d   f rom  n - b u t y l   a c r y l a t e ,  

2 - e t h y l h e x y l   a c r y l a t e ,   i s o b u t y l   a c r y l a t e ,   a n d  

m i x t u r e s   t h e r e o f ;   s a i d   h a r d   monomer  i s   s e l e c t e d   f r o m  

s t y r e n e ,   a - m e t h y l   s t y r e n e ,   m e t h y l   m e t h a c r y l a t e ,   a n d  

m i x t u r e s   t h e r e o f ;   s a i d   N - a l k y l o l   a c r y l a m i d e   o r  

m e t h a c r y l a m i d e   is   s e l e c t e d   f rom  N - m e t h y l o l   a c r y l a m i d e  

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

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

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

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

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

m i x t u r e s   t h e r e o f .  
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