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po lyv iny l  a l c o h o l s  c o n t a i n  r e s i d u a l  a c e t a t e  g roups  and a p r e l i m i n a r y  r e p o r t  
from o u r  l a b o r a t o r i e s  d e s c r i b e d  t h e  h y d r o l y s i s  k i n e t i c s  o f  a s i n g l e  commercial  
sample of t h e  mater ia l ,  Gohsenol GH-17, (Nippon G o h s e i ) , ( M e a k i n , l 9 7 5 ) .  T h i s  
work h a s  now been ex tended  t o  i n c l u d e  h y d r o l y s i s  unde r  a c i d i c  c o n d i t i o n s ,  and 
t h e  f u l l  pH p r o f i l e  o v e r  t h e  r ange  pH 1 . 1 t o  9 . 0  a t  89.1Ois  shown i n  t h e  f i g u r e .  
Degradat ion was fo l lowed  by p H - s t a t t i n g  and a u t o t i t r a t i o n  and a p p a r e n t  f i r s t  
o r d e r  k i n e t i c s  w e r e  obse rved  th roughou t .  
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pll P r o f i l e  f o r  t h e  H y d r o l y s i s  
of P o l y v i n  1 a l c o h o l  (GII17) a t  
89.1 ?I 0.1 

x 

The l e f t  and r i g h t  hand l imbs  o f  t h e  pH p r o f i l e  had s l o p e s  of -1.06 and + l . 0 6  
r e s p e c t i v e l y  i n d i c a t i n g  t h e  h y d r o l y s i s  i s  s u b j e c t  t o  s p e c i f i c  hydrogen and 
hydroxyl  i o n  c a t a l y s i s .  E x t r a p o l a t i o n  sugges t ed  t h e  pH o f  maximum s t a b i l i t y  
is 4.75. 
P o l y v i n y l  a l c o h o l s  which are used i n  pharmacy a s  v i s c o i y s e r s ,  suspend ing  and 
w e t t i n g  a g e n t s ,  a r e  a v a i l a b l e  i n  a v a r i e t y  of  g r a d e s  d i f f e r i n g  i n  t h e i r  
mo lecu la r  w e i g h t s  and d e g r e e  o f  h y d r o l y s i s  and p r e p a r a t i o n s  c o n t a i n i n g  t h e s e  
polymers are g e n e r a l l y  fo rmula t ed  a t  pH v a l u e s  g r e a t e r  t h a n  t h e  p r e d i c t e d  
minimum. Consequen t ly  f u r t h e r  s t u d i e s  w e r e  c a r r i e d  o u t  i n  t h e  a l k a l i n e  r e g i o n  
to a s c e r t a i n  whe the r  t h e  h y d r o l y s i s  v a r i e d  w i t h  t h e  s o u r c e  and g r a d e  of  material .  
A c t i v a t i o n  p a r a m e t e r s ,  which can  be used p r e d i c t i v e l y ,  were t h e r e f o r e  de t e rmined  
f o r  a series of polymers  a t  pN 8.5,  o v e r  t h e  t e m p e r a t u r e  r a n g e  50-90° and are 
shown i n  t h e  t a b l e .  

PVA Degree o f  
Sample H y d r o l y s i s  (%) 
Gohsenol 

GLO5 88.0 
GH17 88.0 
AH22 98.0 
N 3 0 0  99.0 
NH17 99 .5  

8- 88 88.0 
18-88 88.0 
26-88 88.0 

117  99.0 
124 99.0 

M05/140 88.0 

Moviol 

Poval  

P o l y v i o l  

Molecular  A c t i v a t i o n  Frequency 
Weight M v  Energy ( K J  mol ) F a c t o r  ( ~ - ' x l O - ' ~ )  

-1 

48 000 95.2 1.1 
1 7 5  000 93.6 - 0 .9  

88 500 95.2 0 . 6  
106 500 92 .1  1 . 2  

52 000 99 .0  1.0 
86 000 97.4 - 1.1 

153  000 99.7 0 . 9  

83 000 93.8 - 1 . 6  
133 000 86.4 0 . 5  

144 000 93 .3  2 1.3 

+ 

1 .58  
1.00 
1 . 4 1  
2.00 
0.79 

6.17 
5.37 
3.39 

1 . 5 8  
0 .14  

40 500 93 .1  1.1 0 .63  
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