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(55)  Waxless  polyvinyl  alcohol  size  composition. 

(w)  An  aqueous  waxless  size  composition  for  textile  yarn 
comprising  in  an  aqueous  solution 

(a)  100  parts  polyvinyl  alcohol  and 
(b)  2-6  parts  ethylene  oxide-propylene  oxide  surfactant 

which  has  e  surface  tension  less  than  49  dynes/cm,  preferably 
between  about  40  to  48  dynes/cm,  as  a  0.1  %  aqueous  solution 
at  25°C,  and  desirably  a  foaming  number  less  than  about  20 
(ml  foam/g  solution)°F  as  a  7%  aqueous  polyvinyl  alcohol  sol- 
ution  containing  4  parts  surfactant  per  100  parts  polyvinyl 
alcohol. 
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PATENT  184-P-US03355  

WAXLESS  POLYVINYL  ALCOHOL  SIZE  COMPOSITION 

TECHNICAL  FIELD 

The  I nven t i on   r e l a t e s   to  s i z i n g   t e x t i l e   yarn  with  aqueous  p o l y v i n y l  
a l c o h o l   c o m p o s i t i o n s .  

5  
BACKGROUND  OF  THE  INVENTION 

S iz ing   of  t e x t i l e   f i b e r s   with  p o l y v i n y l   a lcohol   (PVOH)  Is  well  known 
1n  the  a r t .   PVOH  with  a  degree   of  h y d r o l y s i s   In  the  range  of  87  to  100 
moleX  has  proven  e f f e c t i v e   1n  p r a c t i c e   as  a  s i z i n g   a g e n t .  

E s s e n t i a l l y   al l   t e x t i l e   warp  s ize   c o m p o s i t i o n s   for  spun  y a r n s  
c o n t a i n   a  hydrophobic  waxy  m a t e r i a l ,   such  as  hydrogenated   t a l l ow   wax  i n  
o rder   to  Impart  l u b r i c i t y   dur ing   weaving  and  to  lessen   both  s t i c k i n g   t o  
the  d ry ing   cans  and  bu i ld -up   du j Jng- - s l a sh iBgv- -^ :v ! i r3 r i : r* . l : : "_" : " - ' : :   _:~:.A- 

In  a d d i t i o n ,   such  waxes  are  d i f f i c u l t   to  remove  from  the  woven 
p r o d u c t   p r i o r   to  f i n i s h i n g .   S p e c i a l   s o l v e n t   e x t r a c t i o n   steps  are  some-  
t imes  used  or  f i n i s h i n g   mi l l s   must  accep t   a  high  p e r c e n t a g e .   of  s e c o n d  

q u a l i t y .   F requen t ly   wax  spots   l e f t   on  the  c l o th   r e s u l t   in  dye  d e f e c t s .  

Moreover,   f i n i s h i n g   mi l l s   are  I n t e r e s t e d   in  lowering  the  t e m p e r a t u r e  
of  the  aqueous  size  removal  systems  which  causes   f u r t h e r   removal  p r o b l e m s  
with  wax.  

F u r t h e r ,   foaming  problems  dur ing   s i z i n g   are  observed  whenever  t h e  
degree   of  h y d r o l y s i s   of  the  p o l y v i n y l   a l c o h o l   is  below  99*  and  such  p r o b -  
lems  i n c r e a s e   with  dec rea s ing   h y d r o l y s i s   l e v e l .   The  presence  of  foam 
leads   to  uneven  s iz ing   with  the  r e s u l t   being  a  decrease   in  weaving  e f -  
f i c i e n c y .   Foaming  can  be  e l i m i n a t e d   th rough  the  use  of  s u p e r h y d r o l y z e d  
PVOH  (degree   of  hyd ro lys i s   99-100X)  or  by  the  use  of  d e f o a m e r s .  

The  use  of  supe rhydro lyzed   PVOH  1n  s i z i n g   o p e r a t i o n s ,   however ,  
Impar t s   other   problems  such  as  b r i t t l e n e s s   of  the  s i z ing   film  which  1n 
tu rn   leads  to  excess ive   shedding  and  reduced  weaving  e f f i c i e n c y .   The 
f i lm  p r o p e r t i e s   and  adhesion  to  the  f i b e r s   can  be  Increased  through  t h e  
a d d i t i o n   of  p o l y a c r y l a t e s ,   p o l y e s t e r s ,   p o l y g l y c e r o l s   and  the  l i k e .  

The  fi lm  p r o p e r t i e s   and  the  adhes ion   to  the  f i b e r s   of  p a r t i a l l y  
h y d r o l y z e d   PVOH  ( h y d r o l y s i s   85-96  moleX)  are  s u p e r i o r   to  those  e x h i b i t e d  
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by  s u p e r h y d r o l y z e d   PVOH.  F u r t h e r ,   the  d e s i z i n g   can  be  a c c o m p l i s h e d   at  a  

lower  t e m p e r a t u r e ,   due  to  d e c r e a s e d   c r y s t a l U n i t y   of  the  PVOH,  l e a d i n g   t o  

an  ene rgy   s a v i n g s .   Foaming  dur ing   the  s i z i n g   o p e r a t i o n ,   however,   has  t o  

a  g r e a t   e x t e n t   p r e v e n t e d   p a r t i a l l y   h y d r o l y z e d   PVOH  g rades   from  p e n e -  
5  

t r a t i n g   the   s i z i n g   market   d e s p i t e   the  above  a d v a n t a g e s .  

The  foaming  of  aqueous  s i z i n g   c o m p o s i t i o n s   c o n t a i n i n g   p a r t i a l l y  

h y d r o l y z e d   PVOH  can,   1n  many  o p e r a t i o n s ,   be  s u c c e s s f u l l y   overcome  t h r o u g h  

the  a d d i t i o n   of  de foamers   such  as  Co l l o id   694,  693  or  513,  Drew  Y-281 ,  

Nopco  NXZ  L,  Foammaster   VL  defoamers   or  c e r t a i n   e t h y l e n e   o x i d e - p r o p y l e n e  
*°  oxide  a d d u c t s   wi th   a  high  l eve l   of  p r o p y l e n e   o x i d e .   However,  the  p r e s -  

ence  of  a  h y d r o p h o b i c   waxy  m a t e r i a l   1n  the  t y p i c a l   aqueous  s i z i n g   compo-  

s i t i o n s   w i l l   have  a  pronounced  and  d e t r i m e n t a l   e f f e c t   on  the  p e r f o r m a n c e  

of  the  a b o v e - m e n t i o n e d   de foamers .   Thus,  the  foaming  problem  has,  to  a  

g r e a t   e x t e n t ,   exc luded   PVOH  p roduc t s   having  a  lower  degree   of  h y d r o l y s i s  

from  use  1n  s i z i n g   c o m p o s i t i o n s   d e s p i t e   the  men t ioned   a d v a n t a g e s .  

J a p a n e s e   P a t e n t   P u b l i c a t i o n   No';  47-45634  d i s c l o s e s   3  method  for  'warp"  " " "  

s i z i n g   po lyamide   s y n t h e t i c   f i b e r   which  c o m p r i s e s   t r e a t i n g   s y n t h e t i c   p o l y -  

amide  f i b e r   wi th   a  warp - s1z1ng   c o m p o s i t i o n   c o m p r i s i n g   PVOH,  a  h i g h l y  

h y d r o s c o p i c   a n i o n i c   s u r f a c t a n t   and  a  n o n i o n i c   s u r f a c t a n t   which  1s  l o w -  

foaming  p o l y p r o p y l e n e   g l y c o l - e t h y l e n e   oxide  adduc t   a n d / o r   m o n o e s t e r  

t h e r e o f .   Example  1  ( t e s t   2)  shows,  1n  the  a b s e n c e   of  the  a n i o n i c  

component ,   t h e r e   1s  d e s i z i n g   1n  the  weaving  o p e r a t i o n .  

U.S.  4 , 3 8 9 , 5 0 6   d i s c l o s e s   a  p rocess   fo>  the  p r e p a r a t i o n   of  a  s u b -  

s t a n t i a l l y   d u s t - f r e e   PVOH  powder  compr i s ing   c o n t a c t i n g   the  PVOH  with  ; 

about   0.5  to  4%  p o l y g l y c o l .   This  document  s t a t e s   t h a t   block  c o p o l y m e r s  

c o n t a i n i n g   the  c o n s t i t u e n t s   of  p o l y e t h y l e n e   g lyco l   with  p ropylene   o x i d e  

1n  which  the  o x y e t h y l e n e   c o n t e n t   p r e d o m i n a t e s   (more  than  50J4)  are ,   to  a 

l e s s e r   e x t e n t ,   s u i t a b l e   as  long  as  the  end -use   p r o p e r t i e s   of  the  PVOH  a r e  

not  a d v e r s e l y   a f f e c t e d .   Composi t ion   B  1n  Example  I  shows  PVOH  plus  1% 
3 0  

P l u r o n i c   F98  s u r f a c t a n t .  

U.S.  4 ,428 ,751   d i s c l o s e s   a  p rocess   for  the  wet  p r o c e s s i n g   of  t e x t i l e  

m a t e r i a l s   which  compr ises   app ly ing   to  the  t e x t i l e   m a t e r i a l   an  a q u e o u s  

t e x t i l e - t r e a t i n g .   l i q u o r   c o n t a i n i n g   a  t e x t i l e - t r e a t i n g   component  1n  an  

amount  s u f f i c i e n t   to  p rov ide   a  d e s i r e d   e f f e c t   on  the  t e x t i l e   m a t e r i a l .  
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and  f u r t h e r   c o n t a i n i n g   1n  an  amount  s u f f i c i e n t   to  p rov ide   foam  c o n t r o l  

p r o p e r t i e s ,   a  foam  c o n t r o l   agent  of  the  f o r m u l a  

0 
u 

R--C- @<CH2*r? 

l  Jy 

where  y  Is  0  or  1;  m  and  n  are  both  I n d e p e n d e n t l y   an  I n t ege r   from  0  to  30 

with  the  p r o v i s o   tha t   the  sum  of  y  ♦  m  +n  must  be  at  l e a s t   1;  a  and  b  a r e  

I n d e p e n d e n t l y   an  I n t e g e r   from  1  to  7;  R  1s  a  C-i-C.q  a l i p h a t i c   g roup ;  

R,  1s  a  C, -C,c   a lkyl   group,   a  C.-C.  alkoxy  group  or  a  C_-Co 1  I  ID  I  /  d o  
a l k o x y a l k y l   group;  and  Z  1s  hydrogen,  halogen,   phosphate   or  p h o s p h i t e .  

South  Af r ican   Pa ten t   712671  d i s c l o s e s   a  Jute  s i z ing   composi t ion  which  

compr i ses   a  d i l u t e   aqueous  s o l u t i o n   of  PVOH  which  has  been  hydro]yzed  t o  

at  l e a s t   about  85*  and  a  w a t £ r _ £ o l u b j e . . s l y c p j   .sejected...f;rpjn  the.  g roup 

c o n s i s t i n g   of  p o l y e t h y l e n e   glycol   and  po lypropy lene   g l y c o l .  

U.S.  3 ,634 ,295   d i s c l o s e s   a  s i z ing   composi t ion   for  man-made  y a r n s  

compr i s ing   a  PVOH  and  a  p o l y a c r y l i c   a c i d .  

U.S.  3 ,804 ,785   d i s c l o s e s   aqueous  s o l u t i o n s   of  PVOH  c o n t a i n i n g  

amylose  and/or   amyl i to l   of  low  molecular   weight  for  s i z i n g   paper  and 

t e x t i l e   f i b e r s .  

U.S.  4 ,222 ,922   d i s c l o s e s   a  warp  size  for  f i l ament   yarn  c o n s i s t i n g  

e s s e n t i a l l y   of  PVOH,  a lky lphenoxy   (or  cresoxy)  e thoxye thy l   d i m e t h y l b e n z y l  

ammonium  c h l o r i d e   and  a  p l a s t i d z e r   such  as  g lycero l   or  u r e a .  

U.S.  4 ,251 ,403   d i s c l o s e s   a  warp  size  for  f i l ament   yarn  c o n s i s t i n g  

e s s e n t i a l l y   of  PVOH,  urea  and  mono-  and  d 1 - s a c c h a r 1 d e s ,   such  as  s u c r o s e .  

U.S.  4 ,309,510  d i s c l o s e s   a  s i z ing   composi t ion  c o n s i s t i n g   of  a  PVOH 

and  1-30  wt%  of  an  amine  oxide.   • 

U.S.  4 ,383,063  d i s c l o s e s   a  PVOH  based  s iz ing  s o l u t i o n   con ta in ing   a 

small  amount  of  a  q u a t e r n a r y   (e .g .   ,.  d1a lkyld1methyl )   ammonium  sa l t   or  

q u a t e r n a r y   1m1dazol1n1um  s a l t   a d d i t i v e s .  

U.S.  4 ,399,245  d i s c l o s e s   a  s i z ing   composi t ion  c o n s i s t i n g   s u b s t a n -  

t i a l l y   of  PVOH  and  p o l y g l y c e r o l .  

XO 
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SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   I n v e n t i o n   p r o v i d e s   a  wax l e s s   s i z i n g   c o m p o s i t i o n   c o n -  

s i s t i n g   e s s e n t i a l l y   o f  

(a)  100  p a r t s   PVOH,  a n d  

5  (b)  2  to  6  p a r t s   e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t  

having  a  s u r f a c e   t e n s i o n   l e s s   than  abou t   49  dynes /cm  at  25°C  1n  a  

O.ltf  wa te r   s o l u t i o n .  

In  a  p r e f e r r e d   embodiment  the  e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t  

has  a  foaming  number  l e s s   than  about   20  (ml  foam  °F/g  s o l u t i o n )   as  a  1% 

10  aqueous   PVOH  s o l u t i o n   c o n t a i n i n g   4  p a r t s   s u r f a c t a n t   per  100  p a r t s   PVOH. 

The  s i z i n g   c o m p o s i t i o n   1s  u t i l i z e d   as  an  aqueous  s o l u t i o n   at  a b o u t  

2  to  20  wt t t .  

The  a d d i t i o n   of  c e r t a i n   e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t s  

a c c o r d i n g   to  the  I n v e n t i o n   to  a  PVOH  s i z i n g   c o m p o s i t i o n   a d v a n t a g e o u s l y  
15  

p r o v i d e s   a  waxless   s i ze   t h a t   a f f o r d s   l u b r i c i t y   dur ing   weaving  and  e a s y  

r e l e a s e   of  the  s ized  yarn  f r o m - t h e - a r y 1 f t i " a : r u m " - a s " p r o V i d e d b y   v a i r - c o n " - : -  

t a i n i n g   PV0H-s1ze  compos  1 t i o n s T ~ b u f a T s o "   a f f o r d s   low  shedding  du r ing   t h e  

weaving  o p e r a t i o n ,   high  weaving  e f f i c i e n c y   and,  p a r t i c u l a r l y ,   easy  d e -  

s i z i n g .   These  a d v a n t a g e s   are  o b t a i n e d   when  the  s i z i n g   c o m p o s i t i o n   1s  - 
20  used  for  c o t t o n - c o n t a i n i n g   t e x t i l e   ya rn .   No  s i g n i f i c a n t   a d v a n t a g e s   a r e  

obse rved   for  a l l   p o l y e s t e r   s y n t h e t i c   t e x t i l e   y a r n .  

The  p e r c e n t a g e   d e c r e a s e   in  h a i r i n e s s   r e s u l t i n g   from  the  use  of  a n  

e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t   ^n  the  PVOH  s ize   wi l l   d e p e n d  

upon  the  degree   of  h y d r o l y s i s   and  the  m o l e c u l a r   weight   of  the  PVOH.  The 
25  

use  of  such  s u r f a c t a n t s   a c c o r d i n g   to  the  p r e s e n t   I n v e n t i o n   at  4  wtX 

(based   on  PVOH)  in  an  B%  aqueous  PVOH  s i z i n g   c o m p o s i t i o n ,   the  PVOH  h a v i n g  

abou t   a  1700  degree  of  p o l y m e r i z a t i o n   and  being  87-90  moletf  h y d r o l y z e d ,  

w i l l   p rov ide   at  l e a s t   about   55%  d e c r e a s e   1n  h a i r i n e s s   compared  to  u n s i z e d  

50/50  p o l y e s t e r / c o t t o n   spun  yarn*. 
30  

it  is  b e l i e v e d   t h a t   the  p r e s e n c e   of  the  e t h y l e n e   o x i d e - p r o p y l e n e  

oxide  s u r f a c t a n t   p rov ides   improved  e n c a p s u l a t i o n   and  p e n e t r a t i o n   of  t h e  

y a r n s .   Thus  a  s ize   f i lm  having  g r e a t e r   s t r e n g t h   and  lower  shedding  d u e  

to  i n c r e a s e d   adhes ion   and  u n i f o r m i t y   1s  a c h i e v e d .   The  h a i r i n e s s   of  t h e  

yarn  1s  o f ten   taken  as  a  measure  of  t h e s e   q u a l i t i e s .   The  Improved 
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a d h e s i o n   Is  s u r p r i s i n g   1n  view  of  U.S.  3 , 5 9 8 , 8 8 3   which  t eaches   t h a t   p o l y -  

o x y e t h y l e n e   and  po lyoxymethy lene   may  a f f e c t   the  a d h e s i v e   a b i l i t y   of  PVOH. 

Another  embodiment  of  the  I n v e n t i o n   1s  a  t e x t i l e   p rocess   for  t r e a t -  

Ing  yarn  which  comprises  pa s s ing   the  yarn  through  an  aqueous  s ize   s o l u t i o n  
5  a c c o r d i n g   to  the  I n v e n t i o n ,   removing  excess   s ize  s o l u t i o n   from  the  y a r n ,  

d ry ing   the  sized  yarn,   s p l i t t i n g   the  ya rn ,   winding  the  yarn,   weaving  t h e  

yarn  and  removing  the  size  from  the  woven  p r o d u c t .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 
10  According  to  the  I n v e n t i o n   the  s i z i n g   compos i t ion   c o n s i s t s   e s s e n -  

t i a l l y   of  the  fo l lowing  c o m p o n e n t s :  

(a)  a  PVOH  which  p r e f e r a b l y   1s  85-99+  mole%  hydro lyzed   and  ha s  

a  v i s c o s i t y   ranging  from  about  3  to  about  60  mPas  (cps)  as  a  454  a q u e -  

ous  s o l u t i o n   at  20°C,  and 

(b)  2-6  wt%  e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t   based  on 

PVOH,  the  s u r f a c t a n t   having  a  s u r f a c e   t e n s i o n   less   than  49  d y n e s / c m  

and  p r e f e r a b l y   between  40  and  48  dynes/cm  measured  at  25°C  1n  a  0 .1% 

aqueous  s o l u t i o n .  

The  s i z ing   composi t ions   a c c o r d i n g   to  the  I nven t i on   are  w a x l e s s ,   I . e .  

the  compos i t i ons   do  not  con ta in   a  hydrophob ic   waxy  m a t e r i a l   as  1s  c u s -  

tomary  1n  the  a r t ,   but  provide  the  a d v a n t a g e s   of  a  w a x - c o n t a i n i n g   s i z i n g  

c o m p o s i t i o n .   Fur thermore,   an ion ic   s u r f a c t a n t s   are  not  n e e d e d .  

Defoamers  known  to  the  a r t   1n  the  customary  amounts  may  be  added  1 f  

foaming  of  the  aqueous  s i z ing   c o m p o s i t i o n s   p r e s e n t s   a  problem.  However ,  

1n  a  p r e f e r r e d   embodiment  c e r t a i n   e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r -  

f a c t a n t s   which  afford  reduced  foaming  are  used.  Such  e thy lene   o x i d e -  

p r o p y l e n e   oxide  s u r f a c t a n t s   have  a  foaming  number  less  than  a b o u t  

20  (ml  foam  °F/g  so lu t i on )   as  a  1%  aqueous  PVOH  s o l u t i o n   c o n t a i n i n g  

4  p a r t s   s u r f a c t a n t   per  100  parts '   PVOH. 

S u i t a b l e   polyvinyl   a l coho l s   for  use  1n  the  s i z ing   compos i t ion   I n -  

c lude  f u l l y   hydrolyzed  PVOH's  (98-99+  moletf  hydro lyzed)   such  as  p r o d u c e d  

by  m e t h a n o l y s i s   of  polyvinyl   a c e t a t e   homopolymers,   and  copolymers  o f  

v inyl   a lcohol   and  methyl  m e t h a c r y l a t e   at  l e a s t   99.5  mole%  h y d r o l y z e d  

c o n s i s t i n g   of  94-9854  vinyl  a lcohol   and  2-6  wt54  methyl  m e t h a c r y l a t e   a s  
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d i s c l o s e d   in  U.S.  3 , 6 8 9 . 4 6 9 .   S u i t a b l e   p a r t i a l l y   h y d r o l y z e d   PVOH's  a r e  

t hose   t h a t   are  about   85  to  97  moleX  h y d r o l y z e d   a l t h o u g h   m a t e r i a l   which  1s 

at  l e a s t   about   78  mole*  h y d r o l y z e d   may  a l s o   be  used.   P a r t i a l l y   h y d r o l y z e d  

PVOH  1s  p r e f e r r e d .  
5  The  e t h y l e n e   o x i d e - p r o p y l e n e   oxide   s u r f a c t a n t   Is  used  p r e f e r a b l y   1n 

an  amount  r ang ing   from  3  to  5  wtX,  and  most  d e s i r a b l y   3 . 5 - 4 . 5   wtX,  b a s e d  

on  p o l y v i n y l   a l c o h o l .   If  l e s s   than  about   2%  e t h y l e n e   o x i d e - p r o p y l e n e  

oxide  s u r f a c t a n t   1s  used,   the  p e r c e n t a g e   d e c r e a s e   1n  h a i r i n e s s   f a l l s   o f f  

d r a m a t i c a l l y ,   and  at  1*  or  l e s s   s t i c k i n g   to  the  d ry ing   drum  becomes  a  

10  p rob lem.   At  more  than  654  e t h y l e n e   o x i d e - p r o p y l e n e   ox ide   s u r f a c t a n t   t h e  

p e r c e n t a g e   d e c r e a s e   1n  h a i r i n e s s   s t a r t s   to  f a l l   off   and  the  I n t e g r i t y   o f  

the  s i z e   f i lm  d e t e r i o r a t e s   because   of  the  I n c o m p a t i b i l i t y   of  the  t w o  

p o l y m e r s .  
I l l u s t r a t i v e   of  s u i t a b l e   e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t s  

15  
are  t hose   having  the  f o l l o w i n g   f o r m u l a s :   -.-  -•--@  • 

H0(C2H40)y(C3H60)x(C2H40)yH  I  

. . a n d   ~  ~  

20  
H(0C2H4)  y(0CgH6>a^  ^ ' W M W V  

NCH2CH2N  n  

H(0C2H4)y (0C3H6) f   
^ ( W M W V  

25  where  x  and  y  are  I n t e g e r s   and  are  s e l e c t e d   such  t h a t   the  o x y p r o p y l e n e  

groups  c o n s t i t u t e   at  l e a s t   900  m o l e c u l a r   we igh t   of  the  compound  and  t h e  

o x y e t h y l e n e   groups  c o n s t i t u t e   10  to  90  wttf  of  the  compound.  S u r f a c t a n t s  

a c c o r d i n g   to  the  f i r s t   formula   are  c o n d e n s a t e s   of  e t h y l e n e   oxide  w i t h  

hydrophobic   bases  formed  by  condens ing   p ropy l ene   oxide  with  p r o p y l e n e  

30  g l y c o l .   Such  s u r f a c t a n t s   are  sold  c o m m e r c i a l l y   under  the  t r a d e m a r k  

P lu ron i c   by  BASF  Wyandotte  Corp.  S u r f a c t a n t s   a c c o r d i n g   to  the  s e c o n d  

formula  are  compounds  formed  by  the  a d d i t i o n   of  p r o p y l e n e   oxide  t o  

e t h y l e n e d i a m i n e   fo l lowed   by  the  a d d i t i o n   of  e t h y l e n e   oxide  and  are  s o l d  

commerc ia l ly   under  the  t r a d e m a r k   T e t r o n i c   by  BASF  Wyandotte   C o r p .  

3 5  
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In  a d d i t i o n ,   e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t s   a c c o r d i n g   t o  

the  above  formulas   1n  which  the  e t h y l e n e   oxide  and  p ropy lene   oxide  u n i t s  

are  r eve r sed   have  a lso  been  found  s u i t a b l e .   Such  r e v e r s e   e t h y l e n e   o x i d e -  

p ropy lene   oxide  s u r f a c t a n t s   are  a l so   a v a i l a b l e   from  BASF  Wyandotte  C o r p .  

Honoes te r s   of  the  above  s u r f a c t a n t s   with  C.-C.o  c a r b o x y l i c   a d d s  

are  c o n t e m p l a t e d   as  being  f u n c t i o n a l ,   or  o p e r a t i v e ,   e q u i v a l e n t s   1n  t h i s  

I n v e n t i o n .  

Ethylene   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t s   having  a  s u r f a c e   t e n s i o n  

less   than  49  dynes/cm  a f f o r d   g r e a t e r   s t r e n g t h   and  lower  shedding  ( r e d u c e d  

h a i r i n e s s )   when  used  1n  an  aqueous  PVOH-waxless  c o m p o s i t i o n .   However,  1 t  

1s  p r e f e r r e d   to  use  such  s u r f a c t a n t s   having  a  s u r f a c e   t e n s i o n   b e t w e e n  

about  40  and  48,  e s p e c i a l l y   43  to  47,  and  f u r t h e r ,   those   with  a  f o a m i n g  

number  of  less   than  20,  p r e f e r a b l y   l ess   than  15  and  most  p r e f e r a b l y  

below  10,  because  foam  c o n t r o l   1s  s u p e r i o r   and  defoamers  may  not  n e e d e d .  

The  fo l lowing   t e c h n i q u e   1s  used  to  de t e rmine   the  foaming  number ,  

I . e .   the  degree   of  foaming  Jof  <tnv  aqueousr  •s-Vze-  4oTtit4ort::-::  --•"--:-•@  - "@-• • ;  

The  aqueous  size  s o l u t i o n   contaTns~'7^rp'V0H~{  based  on  water)   h a v i n g  

a  DP  of  about  1700  and  a  degree   of  h y d r o l y s i s   of  about  87-89  moletf  and 

4%  e thy l ene   o x i d e - p r o p y l e n e   oxide  (EO-PO)  s u r f a c t a n t   (based  on  PVOH). 

The  aqueous  size  s o l u t i o n   (400g)  1s  placed  In  a  1  l i t e r   b e a k e r ,  

e q u i l i b r a t e d   at  the  de s i r ed   t e m p e r a t u r e   and  s t i r r e d   at  1000  rpm  for  one 

hour  using  a  2.25  Inch  45°  p i t c h e d   t u r b i n e   placed  1n  the  c en t e r   of  t h e  

beaker   0.75  Inch  below  the  l i q u i d   s u r f a c e . "   The  mixture   1s  then  t r a n s -  

f e r r e d   to  a  1  l i t e r   g radua ted   c y l i n d e r   and  the  weight  as  well  as  volume 

of  the.   foamed  s ize  1s  r e c o r d e d .   The  foaming  1s  c a l c u l a t e d   a c c o r d i n g   t o  

the  fo l lowing   f o r m u l a s :  

1 0  

1 5  

2 0  

2 5  

weight   PVOH  size  s o l u t i o n   ( o )  
foam  volume  (ml)  

(1-Foam  D e n s i t y )  
Foam  D e n s i t y  

Foam  Density  ( g / m l )  

3 0  ml  foam/g 

The  foaming  1s  measured  at  140°F,  150°F,  170°F  and  190°F,  thus  c o v e r -  

Ing  the  normal  opera t ing   range  of  a  s i z i n g   o p e r a t i o n .   When  ml  foam/g  1s 

35  p l o t t e d   a g a i n s t   t e m p e r a t u r e ,   the  area  below  the  curve  from  140  to  190°F  1s 
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the  foaming   number,   the  measure   of  the  foaming  b e h a v i o r   of  the  s i z e   s o l u -  

t i o n .   The  s m a l l e r   the  a r e a ,   the  lower  the  foaming  number,   and  the  l o w e r  

the  foaming   t e n d e n c y .  

The  PV0H-conta1n1ng   s i z e   c o m p o s i t i o n   of  the  p r e s e n t   I n v e n t i o n   w i l l   be 

5  used  as  an  aqueous   s o l u t i o n   1n  the  t e x t i l e   I n d u s t r y .   Thus  an  aqueous   s i z e  

s o l u t i o n   w i l l   g e n e r a l l y   have  a  s o l i d s   c o n t e n t   from  about   2  to  about   20  wtX, 

p r e f e r a b l y   about   5  to  15  wt#,  or  2  to  7  wtX  1f  the  yarn  1s  d o u b l e - d i p p e d .  

Any  means  and  method  for   p h y s i c a l l y   mixing  the  components   1n  a n  

aqueous  medium  can  be  used.   P r e f e r a b l y   the  PVOH  and  the   e t h y l e n e   o x i d e -  

10  p r o p y l e n e   oxide   s u r f a c t a n t   are  s imply  added  to  the  cooking   k e t t l e   c o n -  

t a i n i n g   w a t e r   ( h e a t e d ) .   The  s u r f a c t a n t   may  be  p h y s i c a l l y   mixed  wi th   t h e  

PVOH  or  s p r a y e d   on  the  PVOH  as  a  l i q u i d   or  s o l u t i o n   to  y i e l d   a  s o l i d s  

p r o d u c t   for   s u b s e q u e n t   d i s s o l v i n g   1n  w a t e r .  

S t a r c h   1s  o f t e n   b lended  wi th   PVOH  1n  s i z i n g   c o m p o s i t i o n s .   S i m i l a r l y ,  

15  the  p r e s e n t   s i z e   c o m p o s i t i o n   can  a l so   c o n t a i n   common  t e x t i l e   warp  s i z e  

s t a r c h .   The  s i z i n g   compos  1t1  o n ^ - a i i - a ^ ^ ^ b ^ i n o ^ ^ e d r ^ t h - o t h e r j i n a t c r i a ^ S T - ^ -  

for  s p e c i f i c   t e x t i l e   uses  as  1s  cus tomary   1n  s i z i n g   a p p l i c a t i o n s .  

The  t e m p e r a t u r e   of  the  aqueous  s ize   s o l u t i o n   should  be  between  50°C 

(122°F)  and  93°C  (200°F) ,   p r e f e r a b l y   -between  :*0°C~:(140°F)  and-  88*C-{190°F)   - 

20  
in  the  s i z i n g   o p e r a t i o n .   E i t h e r   s i n g l e   or  m u l t i p l e   s i ze   boxes  c o n t a i n i n g  

the  aqueous   s i ze   s o l u t i o n   may  be  used  as  Is  well  known  1n  the  a r t .   A f t e r  

removal  of  excess   s ize   s o l u t i o n   by  passage  between  squeeze   r o l l s ,   the   s i z e d  

yarn  1s  d r i e d   by  c o n t a c t   with  m u l t i p l e   drying  cans  hea ted   to  a  t e m p e r a t u r e  

of  about   100  to  175°C,  s p l i t   by  s t a t i o n a r y   l ease   rods ,   and  wound  as  a  
25  

weaving  beam.  The  s l a s h i n g   o p e r a t i o n   1s  conducted   at  speeds  of  10  to  100 

m e t e r s / m 1 n .  

Advan t ageous   p r o p e r t i e s   of  the  s ize   compos i t i on   I nc lude   no  b u i l d - u p   on 

dry ing   cans ,   c lean   s p l i t t i n g   at  the  l ease   bars  w i thou t   b reakage   of  ends  o r  

f i l a m e n t s ,   easy  s e p a r a t i o n   of  the  s ized  yarns  when  e n t e r i n g   Into  the  loom 
30  

h a r n e s s ,   and  reduced  foaming  1n  the  s ize   box  when  the  p r e f e r r e d   e t h y l e n e  

o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t s   are  u s e d .  

Weaving  may  be  performed  with  c o n v e n t i o n a l   s h u t t l e   looms,  a i r - j e t  

looms,  r a p i e r   looms  or  s h u t t l e l e s s   weaving  machines .   B e n e f i c i a l   c h a r -  

a c t e r i s t i c s   are  p r o d u c t i o n   of  f i r s t   c l ass   c l o t h ,   loom  e f f i c i e n c y ,   a b s e n c e  
35  

of  loom  f o u l i n g   by  shedding  and  very  easy  d e s i z i n g .   During  f i n i s h i n g   t h e  

s ize   1s  removed  by  s c o u r i n g   with  hot  wa te r .   The  s ize  1s  e a s i l y   r emoved  
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e s p e c i a l l y   1n  the  case  of  p a r t i a l l y   h y d r o l y z e d   PVOH  by  using  a  m o d e r a t e  

water   t e m p e r a t u r e   of  50  to  70°C.  There  1s  no  need  for   a  spec i a l   s o l v e n t  

e x t r a c t i o n   step  s ince   t he re   1s  no  h a r d - t o - r e m o v e   wax  1n  the  s i z ing   compo- 

s i t i o n .   Thus  wax  spots   on  the  c l o t h   r e s u l t i n g   1n  dye  d e f e c t s   are  a b s e n t .  
5  The  use  of  PVOH/ethylene  o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t   waxiess   s i z e  

c o m p o s i t i o n s   a c c o r d i n g   to  the  p r e s e n t   I n v e n t i o n   for  c o t t o n - c o n t a i n i n g   t e x -  

t i l e   yarn  a f f o r d s   s u r p r i s i n g l y   high  weaving  e f f i c i e n c y   and  dec reased   s h e d -  

ding  dur ing   weaving.   The  weaving  e f f i c i e n c y   1s  e s s e n t i a l l y   I d e n t i c a l   t o  

t ha t   o b t a i n e d   using  a  c o n v e n t i o n a l   PVOH/tallow  wax  c o m p o s i t i o n .   C o t t o n -  
10  c o n t a i n i n g   t e x t i l e   yarns  Inc lude   c o m b i n a t i o n s   of  s y n t h e t i c   f i b e r s   such  a s ,  

for  example,   p o l y e s t e r s   and  p o l y a m i d e s ,   with  at  l e a s t   10%,  p r e f e r a b l y   a t  

l e a s t   35%  co t ton   f i b e r s   or  a l l - c o t t o n   y a r n s .  

The  f o l l owing   examples  are  given  for  the  purpose   of  I l l u s t r a t i n g   t h e  

p r e s e n t   I n v e n t i o n .   All  pa r t s   and  p e r c e n t a g e s   are  by  weight   unless   o t h e r -  

Wise  s p e c i f i e d . . . .  

The  h a i r i n e s s   was  measured  us ing  a  S h i r l e y   Yarn  H a i r i n e s s   M e t e r /  

Winder  Model  4  connected   to  an  Epson  HX-20  compute r .   The  t o t a l   yarn  l e n g t h  

-  used  1n  the  measurements  was  50  m e t e r s .   The  50  meter  sample  was  p r e p a r e d  

by  k n o t t i n g   t o g e t h e r   yarns  of  1 .5 -2   meter  l eng th   1n  order   to  ob ta in   a 
2 0  

r e p r e s e n t a t i v e   sample  of  the  s ized   w a r p .  

The  p e n e t r a t i o n   and  e n c a p s u l a t i o n   data  was  o b t a i n e d   by  embedding  t h e  

sized  yarns  1n  Versamid  940  po lyamide ,   p r e p a r i n g   a  microtome  cross  s e c t i o n  

of  11-12  microns  t h i c k n e s s ,   t r e a t i n g   t h i s   with  a  t o l u e n e / i s o p r o p a n o l   m i x -  

tu re   fo l lowed  by  exposure  to  an  Iodine   s o l u t i o n .   The  prepared   c r o s s - s e c -  

t ion   was  then  placed  1n  a  mic roscope   1n  order   to  ob t a in   a  35  mm  p i c t u r e   by 

which  the  p e n e t r a t i o n   and  e n c a p s u l a t i o n   was  d e t e r m i n e d .   The  PVOH  c o n t a i n -  

ing  a reas   appeared  as  the  dark  co lo red   a r e a s .  

EXAMPLE  1 
3 0  

This  Example  p r e s e n t s   the  foaming  numbers  which  were  de termined  for  a 

number  of  e thy lene   o x i d e - p r o p y l e n e   oxide  (EO-PO)  s u r f a c t a n t s   having  a  s u r -  

face  t e n s i o n   ranging  from  33  to  50.4  dynes/cm  f o l l o w i n g   the  p r e v i o u s l y  

d e s c r i b e d   p r o c e d u r e .  

Run  1  was  a  con t ro l   using  the  aqueous  waxless   PVOH  size  c o m p o s i t i o n  

wi thou t   a  s u r f a c t a n t .   Runs  2-16  employed,  1n  a d d i t i o n ,   an  e thy lene   o x i d e -  

p ropy lene   oxide  s u r f a c t a n t .   The  data  Is  p r e s e n t e d   1n  Table  I .  
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The  data   In  Table  1  d e m o n s t r a t e s   the  Impor tance   of  s u r f a c e   t e n s i o n  

and  foaming  number  for  a c h i e v i n g   foam  c o n t r o l .   I t   can  be  seen  tha t   , 
Runs  2,  5-7,   9-13  and  16  provided  s u r p r i s i n g   foam  c o n t r o l .   Runs  3,  4,  8,  ! 

14  and  15  1n  which  the  s u r f a c t a n t   had  a  foaming  number  g r e a t e r   than  20  j 
5  d e m o n s t r a t e d   only  s l i g h t ,   1f  any,  foaming  c o n t r o l .   j 

EXAMPLE  2 

Size  s o l u t i o n s   were  p repared   by  s l u r r y i n g   20.4  kg  of  WS-53  p o l y v i n y l  

a l coho l   from  A1r  Products   and  Chemicals ,   Inc.  (degree   of  p o l y m e r i z a t i o n  
10  about  1700;  degree  of  h y d r o l y s i s   about  87-90  moleX)  and  0.804  kg  o f  

e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t   Into  183  kg  of  wa te r .   A  s o l u -  

t ion   was  formed  by  I n j e c t i n g   steam  Into  the  aqueous  mix tu re   under  s t i r -   : 

r ing  u n t i l   a  t e m p e r a t u r e   of  98°C  was  r eached .   The  f i n a l   s o l u t i o n   s o l i d s  

was  measured  once  the  mixture   had  been  added  to  the  s ize   box.  The  s i z e  

c o m p o s i t i o n   was  app l i ed   to  50/50  p o l y e s t e r / c o t t o n   spun  yarns  having  a 

yarn  count   of  24.5  using  a  c o n v e n t i o n a l   commercial   s l a s h e r .   The  h a i r -   -  _ . .  
1ness  of  the  unsized  yarn  was  33.4  h a i r s / m e t e r .   The  yarn  speed  d u r i n g  

s l a s h i n g   was  12  yards  per  minute  and  the  t e m p e r a t u r e   In  the  s ize   box  was 

at  82°C  (180°F) .   -  -   ~  '  - 

The  ob ta ined   s ized  yarn  p r o p e r t i e s   are  shown  1n  Table  I I .   The 

r e s u l t s   show  tha t   the  EO-PO  compound's  s u r f a c e   t e n s i o n   has  a  g r ea t   I n -  

f luence   upon  the  h a i r i n e s s .   A  %  dec rea se   1n  h a i r i n e s s   of  less   than  5554 

1s  not  a c c e p t a b l e   since  1t  1s  not  s i g n i f i c a n t   enough  to  reduce  s h e d d i n g  

and  weaving  I n e f f i c i e n c y .   Runs  20-26  showed  an  a c c e p t a b l e   dec rea se   1n 
25  

h a i r i n e s s .  

30  

35  
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EXAMPLE  3 

Size  s o l u t i o n s   were  p r epa red   as  d e s c r i b e d   1n  Example  2  with  the  e x -  

c e p t i o n   t h a t   the  e t h y l e n e   o x i d e - p r o p y l e n e   oxide  (EO-PO)  s u r f a c t a n t   c o n t e n t  

based  on  PVOH  was  va r ied   from  2.0  wttf  to  8.0  wt%.  The  EO-PO  compound  u s e d  

was  P l u r o n i c   25R8  s u r f a c t a n t   ob ta ined   from  BASF  Wyandot te .   The  r e s u l t s   1n 

Table  I I I   I n d i c a t e   t h a t   the  optimum  r a t i o   of  EO-PO  s u r f a c t a n t   to  PVOH  1s 

between  0.025  and  0 .07.   Higher  amounts  of  EO-PO  block  copolymers   s e v e r e l y  

weaken  the  s i ze   f i l m .  

1 0  

15  

2 0  

2 5  

3 0  

35  
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EXAMPLE  4 

Size  s o l u t i o n s   were  p repa red   by  s l u r r y i n g   26.5  kg  of  WS-42  p o l y v i n y l  
a l coho l   from  A1r  Products   and  Chemica l s ,   Inc.   (degree   of  p o l y m e r i z a t i o n  
about   900;  degree   of  h y d r o l y s i s   about  95-97  moleX)  and  1.06  kg  of  an  
e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t   In to   177  kg  of  water .   A  s o l u -  

t i on   was  formed  by  I n j e c t i n g   steam  In to   the  aqueous  mixture   under  s t i r r i n g  
u n t i l   a  t e m p e r a t u r e   of  98eC  was  r eached .   The  s l a s h i n g   c o n d i t i o n s   and  y a r n  
used  were  as  d e s c r i b e d   1n  Example  2.  The  o b t a i n e d   s ized  yarn  p r o p e r t i e s  
shown  In  Table  IV  I n d i c a t e   t h a t   the  maximum  d e c r e a s e   1n  h a i r i n e s s   o c c u r s  
1f  the  s u r f a c e   t e n s i o n   of  the  EO-PO  a d d i t i v e   1s  ma in t a ined   1n  the  4 0 - 4 8  

dynes/cm  r a n g e .  

I S  

2 0  

2 5  

3 0  

3 5  
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EXAMPLE  S 

Size  s o l u t i o n s   were  p r e p a r e d   as  d e s c r i b e d   1n  Example  2  with  the  e x -  
cep t ion   of  the  PVOH  which  1n  t h i s   case  was  VINOL  325  p o l y v i n y l   a l c o h o l   o f  
A1r  Products   and  C h e m i c a l s ,   Inc .   having  a  degree   of  p o l y m e r i z a t i o n   o f  
about  1700  and  a  degree   of  h y d r o l y s i s   of  97 .5 -99   mole*.  The  data   shown 
1n  Table  V  I n d i c a t e   t h a t   the  d e c r e a s e   1n  h a i r i n e s s   1s  l i t t l e   I n f l u e n c e d  
by  the  su r f ace   t e n s i o n   of  the  a d d i t i v e   1n  the  range  I n v e s t i g a t e d   when  a 
s u b s t a n t i a l l y   f u l l y   h y d r o l y z e d   p o l y v i n y l   a l c o h o l   1s  u s e d .  

1 0  

1 5  

2 0  

2 5  

3 0  
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EXAMPLE  6 

A  s ize   s o l u t i o n   was  p repared   as  d e s c r i b e d   1n  Example  4.  However ,  
the  PVOH  used  In  t h i s   example  was  T-66  o b t a i n e d   from  DuPont  and  b e l i e v e d  

to  be  a  PVOH/methyl  m e t h a c r y l a t e   copo lymer .   The  a d d i t i v e   used  was 
P l u r o n i c   25R8  s u r f a c t a n t .   The  h a i r i n e s s   was  w i t h i n   the  u n c e r t a i n t y  
i d e n t i c a l   to  t h a t   o b t a i n e d   whenever  WS-42  p o l y v i n y l   a l coho l   was  used  a s  
shown  1n  Example  4 .  

1 0  

I S  

2 0  

2 5  
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EXAMPLE  7 

A  s ize   s o l u t i o n   was  p r e p a r e d   by  s l u r r y i n g   159  kg  (350  l b s . )   of  PVOH 
(OP  of  1700,  degree   of  h y d r o l y s i s   87-8954),   6.4  kg  (14  l b s . )   of  an  
e t h y l e n e   o x i d e - p r o p y l e n e   oxide  adduc t   In to   1325  kg  of  H?0.  A  s o l u t i o n  

was  formed  by  I n j e c t i n g   steam  Into  the  s i z e   s o l u t i o n ,   under  s t i r r i n g  
u n t i l   a  t e m p e r a t u r e   of  82eC  ( 1 8 0 T )   was  r e a c h e d .   The  f i na l   s o l u t i o n  
s o l i d s   was  9%.  This  m a t e r i a l   was  used  to  s i z e   a  65/35  p o l y e s t e r / c o t t o n  

spun  yarn  employing  a  c o n v e n t i o n a l   s l a s h e r .   The  yarn  speed  was  86 

y a r d s / m 1 n . ,   s i ze   box  t e m p e r a t u r e   82°C  (180°F)   and  squeeze  ro l l   p r e s s u r e  
15  ps1g.   Weaving  of  the  s l a s h e d   yarn  was  a c c o m p l i s h e d   using  a  S c h u l z e r  
a i r   j e t   loom.  The  ob t a ined   r e s u l t s   are   shown  1n  Table  V I I .  

I S  

2 0  
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3 0  
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The  r e s u l t s   1n  Table  VII  compare  the  weaving  e f f i c i e n c y   and  h a i r i -  
ness  of  t r a d i t i o n a l l y   sized  warps  where  h y d r o g e n a t e d   t a l l o w   wax  was  used  
to  Impar t   l u b r i c i t y   (Run  38),  to  those  (Runs  39  and  40)  ob ta ined   using  a  : 
wax l e s s   f o r m u l a t i o n   accord ing   to  the  I n v e n t i o n .   Table  VII  c l e a r l y   I n -  
d i c a t e s   the  o b t a i n e d   weaving  e f f i c i e n c y   Impar ted   by  the  e t h y l e n e - p r o -  
py lene   oxide  adduc ts   1s  e s s e n t i a l l y   the  same  as  t h a t   of  the  t a l l o w   wax. 
Such  weaving  e f f i c i e n c y   when  coupled  with  low  foaming,   l u b r i c i t y   and  ' 

e a s i e r   d e s i z i n g   1n  the  absence  of  a  wax  1s  r e c o g n i z e d   by  the  I n d u s t r y   as  ! 

a  s i g n i f i c a n t   Improvement.   ! 

The  e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t s   which  have  a  s u r f a c e  
t e n s i o n   between  about  40  and  48  dynes/cm  and  a  foaming  number  less   t h a n  
about   20  p r e v e n t   bu i ld -up   on  the  drying  cans  by  d e p o s i t i n g   a  th in   l i q u i d  
f i lm   on  the  d rye r   drums  thus  prevent   d i r e c t   c o n t a c t   between  the  PVOH 
coa ted   f i b e r s   and  the  can.  In  a d d i t i o n   to  the  f a c t   t h a t   the  I n t e r f a d a l  
t e n s i o n   of  the  s u r f a c t a n t   1s  lower  than  t h a t   of  PVOH,  the  phase  s e p a r a -   ! 

t1on  between  PVOH  and  the  s u r f a c t a n t   leads  to_a   d e p o s i t   -of  s u r f a c t a n t   on  •  • 
the  s u r f a c e   of  the  f i be r   which  p rov ides   l u b r i c i t y .   The  " s u r f a c t a n t ,   f u r -  
t h e r m o r e ,   works  as  a  we t t ing   agent  promot ing  good  p e n e t r a t i o n   and  c o m p l e t e  
e n c a p s u l a t i o n   of  the  yarns ,   thus  p roducing   a  "size  f i lm  having  g r e a t e r  
s t r e n g t h   and  lower  shedding  due  to  I n c r e a s e d   adhes ion   and  u n i f o r m i t y .  
The  s i ze   compos i t i on   accord ing   to  the  I n v e n t i o n   t akes   advantage   of  t h e  
e x c e l l e n t   s ize   p r o p e r t i e s   Inheren t   to  p a r t i a l l y   hydro lyzed   p o l y v i n y l  
a l c o h o l s ,   thus  p e r m i t t i n g   the  e l i m i n a t i o n   of  a d d i t i v e s   such  as  p o l y -  

2s  
a c r y l a t e s ,   p o l y e s t e r s ,   p o l y g l y c e r o l s   and  the  l ike   as  needed  1n  the  c a s e  
of  f u l l y   hydro lyzed   po lyv iny l   a l c o h o l s .  

STATEMENT  OF  INDUSTRIAL  APPLICATION 

The  I n v e n t i o n   provides   an  aqueous  waxless   p o l y v i n y l   a l c o h o l - c o n -  

3Q  
t a i n i n g   s ize  compos i t ion   which  a f fo rds   a  high  weaving  e f f i c i e n c y   a c c e p t -  
able   h a i r i n e s s ,   very  easy  de s i z ing   when  used  1n  c o n j u n c t i o n   with  c o t t o n -   ! 

c o n t a i n i n g   t e x t i l e   yarn.  t 

35 
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CLAIMS 

!.  A  wax less   s i z i n g   compos i t i on   c o n s i s t i n g   e s s e n t i a l l y   o f  

(a)  100  pa r t s   p o l y v i n y l   a l c o h o l ,   and  

5  (b)  2-6  pa r t s   e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t  

having  a  s u r f a c e   t e n s i o n   less   than  49  dynes /cm  measured  at  25»C 

In  a  0.154  aqueous  s o l u t i o n .  

2  The  s i z i n g   compos i t ion   of  Claim  1  In  which  the  p o l y v i n y l  

10  a l c o h o l   is  at  l e a s t   78  mole*  hydro lyzed   and  has  a  v i s c o s i t y   of  a b o u t  

3-60  cps  as  a  4%  aqueous  s o l u t i o n   at  20°C.  

3.  The  s i z ing   compos i t ion   of  Claim  2  In  which  the  p o l y v i n y l  

a l coho l   1s  85-97  mole*  h y d r o l y z e d .  

1 5  

4/   The  s i z i n g   compos i t ion   of  Claim.  1  1n  which  the  s u r f a c t a n t   h a s .  

a  s u r f a c e   t e n s i o n   between  40  and  48  dynes/cm  and  a  foaming  number  l e s s  

than  about  20  as  a  7*  aqueous  p o l y v i n y l   a l c o h o l   s o l u t i o n   c o n t a i n i n g  

4  pa r t s   s u r f a c t a n t   per.  100  pa r t s   po lyv iny l   a l c o h o l .   @ 

2 0  

5.  The  s i z ing   compos i t ion   of  Claim  1  1n  which  the  s u r f a c t a n t   ha s  

a  s u r f a c e   t e n s i o n   between  43  and  47  d y n e s / c m .  

6.  The  s i z ing   compos i t ion   of  Claim  4  1n  which  the  s u r f a c t a n t   ha s  

25  
a  foaming  number  less  than  15 .  

7.  The  s i z ing   compos i t ion   of  Claim  4  In  which  the  s u r f a c t a n t   ha s  

a  foaming  number  less  than  10 .  

3 0  

3 5  
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8.  The  s i z i n g   c o m p o s i t i o n   of  Claim  M n   which  the  s u r f a c t a n t   c an  

be  r e p r e s e n t e d   by  one  of  the  f o l l o w i n g   f o r m u l a s :  

H0(C2H40)y(C3H6O)x(C2H4O)yH I 

and  

H(OC2H4)y(OC3H6W  <C3H60)x(e2H40)yH 
^   

NCH2CH2N 

H(OC2H4)y(OC3H6);r  ^ < C 3 H 6 0 ) x < C 2 H 4 0 ) y H  

1 0  

where  x  and  y  are  I n t e g e r s   and  are  s e l e c t e d   such  t h a t   the  o x y p r o p y l e n e  

groups  c o n s t i t u t e   at  l e a s t   900  m o l e c u l a r   we igh t   of  the  s u r f a c t a n t   and  t h e  

o x y e t h y l e n e   groups   c o n s t i t u t e   10-90  wt%  of  the  s u r f a c t a n t ,   or  the  a b o v e  

formulas   1n  which  the  e t h y l e n e   oxide  and  p r o p y l e n e   oxide  u n i t s   are  r e -  
15  v e r s e d .  

9.  A  wax less   s i z i n g   c o m p o s i t i o n   -cons  1-st  1tig  e s s e n t i a l l y   o f  

(a)  100  p a r t s   p o l y v i n y l   a l coho l   which  1s  at  l e a s t   85  mole?4 

h y d r o l y z e d   and  has  a  v i s c o s i t y   of  about   3-60  cps  as  a  4%  a q u e o u s  
20  s o l u t i o n   at  20°C ' , "and  

(b)  3-5  p a r t s   e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t   h a v i n g  

a  s u r f a c e   t e n s i o n   ranging   from  40-48  dynes /cm  measured  at  25°C  and  a 

0.154  aqueous  s o l u t i o n ,   the  s u r f a c t a n t -   being  r e p r e s e n t e d   by  one  o f  

the  f o l l o w i n g   f o r m u l a s :  
2 5  

H0(C2H40)y(C3H60)x(C2H40)yH  I 

and 

H(0C2H4)y(0C3H6)>.  <C3H60)x(C2H40)yH 

H(0C2H4)y(0C3H6)^   ^ ( c 3 H 6 O ) x ( C 2 H 4 O ) y H  

where  x  and  y  are  I n t e g e r s   and  are  s e l e c t e d   such  t h a t   the  o x y p r o p y l e n e  

groups  c o n s t i t u t e   at  l e a s t   900  molecu la r   weight   of  the  s u r f a c t a n t   and  t h e  

35  oxye thy l ene   groups  c o n s t i t u t e   10-90  wt%  of  the  s u r f a c t a n t ,   or  the  above  



0 2 5 2 4 7 7  

-  26  -  

formulas   1n  which  the  e t h y l e n e   oxide  and  p ropy lene   oxide  un i t s   are  r e -  

v e r s e d .  

10  The  s i z i n g   c o m p o s i t i o n   of  Claim  9  1n  which  the  s u r f a c t a n t   has  a  

>  foaming'   number  less   than  about   15  as  a  1%  aqueous  p o l y v i n y l   a lcohol   s o l u -  

t i on   c o n t a i n i n g   4  par ts ,   s u r f a c t a n t   per  100  pa r t s   p o l y v i n y l   a l c o h o l .  

H .   The  s i z i n g   c o m p o s i t i o n   of  Claim  9  1n  which  the  po lyv iny l   a l c o h o l  

\%  85-97  mole*  h y d r o l y z e d .  

12.  The  s i z i n g   c o m p o s i t i o n   of  Claim  9  1n  which  the  po lyv iny l   a l c o h o l  

\%  87-89  mole*  h y d r o l y z e d .  

13  A  waxless   s i z i n g   c o m p o s i t i o n   c o n s i s t i n g   e s s e n t i a l l y   o f  

15  .  
"  

(a)  100  pa r t s   p o l y v i n y l   a lcohol   which  1s  87-89  mole*  

hyd ro lyzed   and  has  a  v 1 s c « 4 t y - b f - * b o u t - 4 - 6 0 : - c p s - - 4 n ^   "454"  aqueous -  

s o l u t i o n   at  20°C,  and  - 

(b)  3 . 5 - 4 . 5   pa r t s   e t h y l e n e   o x i d e - p r o p y l e n e   oxide  s u r f a c t a n t  

having  a  su r f ace   t e n s i o n   ranging   from  40-48  dynes/cm  measured  a t  

20  25°C  in  a  0.1%  aqueous  s o l u t i o n   and  a  foaming  number  less   than  a b o u t  

20  as  a  7*  aqueous  p o l y v i n y l   a l coho l   s o l u t i o n   c o n t a i n i n g   4  p a r t s  

s u r f a c t a n t   per  100  pa r t s   p o l y v i n y l   a l c o h o l .  

14.  An  aqueous  s i z i n g   c o m p o s i t i o n   c o n t a i n i n g   from  2  to  20  wtt  o f  

25  
the  s i z i n g   compos i t i on   of  Claim  1 .  

15.  An  aqueous  s i z i n g   c o m p o s i t i o n   c o n t a i n i n g   from  2  to  20  wtt  o f  

the  s i z i n g   compos i t ion   of  Claim  9 .  

30  
16.  An  aqueous  s i z i n g   c o m p o s i t i o n   c o n t a i n i n g   from  2  to  20  wtt  o f  

the  s i z i n g   compos i t ion   of  Claim  1 3 .  

17  A  t e x t i l e   p rocess   which  comprises   pass ing   a  c o t t o n - c o n t a i n i n g  

t e x t i l e ' y a r n   through  an  aqueous  s ize  compos i t ion   of  Claim  14,  removing  

35  
excess  s ize   s o l u t i o n   from  the  yarn,   drying  the  sized  yarn,   s p l i t t i n g   t h e  

1 0  
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yarn,  winding  as  a  weaving  beam,  weaving  the  yarn  and  removing  the  s i z e  
from  the  woven  p roduc t   by  scour ing   with  hot  w a t e r .  

18.  A  t e x t i l e   p rocess   which  compr i ses   pass ing   a  c o t t o n - c o n t a i n i n g  
t e x t i l e   yarn  through  an  aqueous  s ize   compos i t i on   of  Claim  15,  r e m o v i n g  
excess  s ize  s o l u t i o n   from  the  yarn,   d ry ing   the  s ized  yarn,   s p l i t t i n g   t h e  
yarn,  winding  as  a  weaving  beam,  weaving  the  yarn  and  removing  the  s i z e  
from  the  woven  product   by  scour ing   with  hot  w a t e r .  

1 0  
19.  A  t e x t i l e   process   which  compr ises   pass ing   a  c o t t o n - c o n t a i n i n g  

t e x t i l e   yarn  through  an  aqueous  s ize   compos i t i on   of  Claim  16,  r e m o v i n g  
excess  s ize  s o l u t i o n   from  the  yarn,  d ry ing   the  sized  yarn,   s p l i t t i n g   t h e  
yarn,   winding  as  a  weaving  beam,  weaving  the  yarn  and  removing  the  s i z e  
from  the  woven  product   by  scour ing   with  hot  w a t e r .  

20.  A  composi te   compr is ing   a  c o t t o n - c o n t a i n i n g   t e x t i l e   yarn  h a v i n g  
a  coa t ing   of  a  s ize  compos i t ion   of  Claim  1 .  
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