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EFFECT OF CROSSLINKING SULPHOCHLORINATED POLYETHYLENE 

WITH POLYVINYL CHLORI DE 

C. A. C. SEQUEIRA, L. P. S. ARAUJO and F. D. S. MARQUIS* 
I n s t i t u t o  S u p e r i o r  TBcnico, Av. Rovisco Pa is ,  
1 0 9 6  Lisboa Codex, P o r t u g a l  
* M a t e r i a l s  Research & Development Co. , 1802 Mesa Drive,  
Rapid C i t y ,  South Dakota 57709 ,  U. S. A. 

A b s  t r a c t  
I n  t h i s  w a D e r .  t h e  e f f e c t  of  ammonia s o l u t i o n  as a c r o s s -  * *  

l i n k i n g  a g e n t  f o r  s u l p h o c h l o r i n a t e d  p o l y e t h y l e n e  (SCPE) 
b e f o r e  and a f t e r  b e i n g  blended w i t h  p o l y v i n y l  c h l o r i d e  
( P V C )  i s  examined, by means of s w e l l i n g  measurement 
d e t e r m i n a t i o n s .  I t  i s  s e e n  t h a t  t h e  h i g h e r  t h e  c o n c e n t r a -  
t i o n  of  NH3 used, t h e  h i g h e r  t h e  p e r c e n t a g e  of  und i s -  
s o l v e d  SCPE i n  t h e  sample.  Moreover t h e  p r e s e n t  r e s u l t s  
p rove  t h a t  a n  a p p r e c i a b l e  deg ree  of c r o s s l i n k i n g  i n  t h e  
b l e n d  r e q u i r e s  t h e  employment of  extreme c o n d i t i o n s  s u c h  
as t h e  u s e  of f r a c t i o n a t e d  SCPE and immersion of t h e  
b l e n d  sample f o r  l o n g  p e r i o d s  i n  t h e  c u r i n g  media. 

I NTRODUCTI ON 

I n t e r p e n e t r a t i n g  polymer networks have i n  r e c e n t  y e a r s  
become a prominent  member of  t h e  f a m i l y  of polymer alloys. 
I P N s  have been p r e p a r e d  i n  t h e  form:of 100% s o l i d s  and i n  
s o l u t i o n ,  s t a r t i n g  w i t h  e i t h e r  t h e  r e s p e c t i v e  monomers o r  
p r e p o l  ymers t o g e t h e r  w i t h  t h e i  r r e s p e c t i v e  c r o s  s 1 i nk i  nq 
a g e n t s ,  c a t a l y s t s  and /o r  i n i t i a t o r s .  C r o s s l i n k i n g  appea r s  t o  
be one of t h e  most i m p o r t a n t  ways f o r  i n c r e a s i n g  t h e  m i s c i -  
b i l i t y  between t h e  components of  t h e  network, b e i n g  a l s o  
e x p e c t e d  t h a t  by c r o s s l i n k i n g  one of  t h e  components, changes 
i n  i t s  o v e r a l l  behav iour  must occur .  

I n  s p i t e  of  p o l y v i n y l  c h l o r i d e  (PVC) c a p a b i l i t y  o f  b e i n g  
m i s c i b l e  w i t h  a g r e a t  number of polymers,  i t s  morphology i s  
n o t  y e t  f u l l y  unde r s tood  and i t s  complex s e m i c r y s t a l l i n e  
s t r u c t u r e  has  been found t o  p e r s i s t  even i n  polymer b l ends  
which a r e  0s t e n s  i b l y  m i s c i b l e .  S u l p h o c h l o r i n a t  ed p o l  y e t h y l -  
enes  (SCPEs j a t  30% c h l o r i n e  c o n t e n t  do  n o t  c o n t a i n  c r y s t a l -  
l i n e  r e g i o n s  because  t h e  c h l o r i n e  atoms are randomly d i s -  
t r i b u t e d  and make t h e  s t r u c t u r e  less r e g u l a r .  Besides ,  t h e  
S02C1 groups e n a b l e  t h e  SCPE t o  b e  c r o s s l i n k e d .  The main 
i n t e r e s t  o f  t h i s  p a p e r  i s  t o  see how ammonia s o l u t i o n s  
a f f e c t  t h e  m i s c i b i l i t y  behav iour  of SCPE b e f o r e  and a f t e r  
b e i n g  blended w i t h  PVC. 

EXPERIMENTAL 

[683]/19 1 
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M a t e r i a l s  

A s u l p h o c h l o r i n a t e d  p o l y e t h y l e n e  w i t h  4 3 %  C 1  c o n t e n t  and 1% 
S a s  S O z C l  groups,  was provided  under t h e  name of  Hypalon 4 8  
by Du Pont U.K. Ltd. Before u s i n g  it, it  was n e c e s s a r y  t o  
remove t h e  t a l c  added t o  it by t h e  manufacturers .  This  was 
performed by p r e p a r i n g  a 5% s o l u t i o n  of SCPE i n  methyl e t h y l  
ke tone  ( M E K )  a n a l a r  grade  (BDH Chemicals L t d ) .  The MEK was 
p r e v i o u s l y  d r i e d  o v e r  a molecular  s i e v e .  The r e s u l t a n t  
s o l u t i o n  was c e n t r i f u g e d  a t  14,000 rpm f o r  30 min a t  1 7 O C  
( t h e  u l t r a c e n t r i f u g e  used was an  MSE high  speed  2 5 ) .  The 
s u p e r n a t a n t  l i q u i d  was poured i n t o  a p e t r i  d i s h .  The M E K  was 
t h e n  al lowed t o  e v a p o r a t e  s lowly  b y . p a r t i a l l y  c o v e r i n g  t h e  
p e t r i  d i s h  u n t i l  a f i l m  was obta ined .  Las t  t r a c e s  of MEK 
were e l i m i n a t e d  by l e a v i n g  t h e  f i l m  a minimum of 7 days i n  a 
vacuum oven a t  5OoC. Du Pont s p e c i f i e s  t h a t  t h i s  m a t e r i a l  i s  
s u l p h o c h l o r i n a t e d  by a s o l u t i o n  process  which s h o u l d  y i e l d  
i n  p r i n c i p l e  a n  amorphous m a t e r i a l .  However, when viewed 
between c r o s s  p o l a r s  i n  a microscope (Nikon Opt iphot  Univer- 
s a l ) ,  c h a r a c t e r i s t i c  s p h e r u l i t i c  s t r u c t u r e s  w e r e  s t i l l  
p r e s e n t .  

To p r e p a r e  SCPE w i t h  50% C 1  and 1% S a s  S02C1 groups,  t h e  
c h l o r o s u l p h o n a t i o n  method fol lowed w a s  based on McQueen' s 1  
method. This  procedure ,  i s  an  e x t e n s i o n  of t h e  ch lorosulpho-  

r e a c t i o n  of smal l  molecules known a s  t h e  Reed r e a c -  
;;3;3: 

h 9  
RH + C 1 2  + S O 2  - > R S 0 2 C 1  

This r e a c t i o n  fo l lows  a f r e e  r a d i c a l  s u b s t i t u t i o n  mecha- 
nism and needs v i s i b l e  o r  U . V .  l i g h t  t o  c a t a l y s e  t h e  homoly- 
sis of ~ 1 2 ~ .  

I n  t h e  p r e s e n t  work, 609 of h igh  d e n s i t y  p o l y e t h y l e n e  
( H D P E )  ( B D H  Chemicals L t d .  ) w e r e  p l a c e d  w i t h  1 . 2  l i t r e s  of 
chlorobenzene a n a l a r  grade  (BDH Chemicals L t d . )  i n  a 2 l i t r e  
round bottom f l a s k  f i t t e d  w i t h  a g l a s s  s t i r rer ,  a r e f l u x  
condenser  and i n l e t s  f o r  N2, C 1 2  and S02. L e c t u r e  b o t t l e s  
c o n t a i n i n g  C 1 2  and SO2, were connected t o  wash b o t t l e s  w i t h  
c o n c e n t r a t e d  H2SO4 which i n  t u r n  w e r e  connected t o  flowme- 
t e r s  and t h e n  t o  gas i n l e t s .  A soda l i m e  t r a p  was used t o  
c o l l e c t  u n r e a c t e d  C 1 2  and S02. N 2  was bubbled s l o w l y  i n t o  
t h e  ch lorobenzene  which was warmed up t o  13OoC t o  d i s s o l v e  
t h e  HDPE. S t i r r i n g  w a s  p rovided  c o n t i n u o u s l y  d u r i n g  t h e  
whole r e a c t i o n .  When t h e  HDPE w a s  comple te ly  d i s s o l v e d ,  t w o  
t u n g s t e n  lamps ( 6 0  w a t t s  e a c h )  w e r e - t u r n e d  on and C 1 2  was 
passed  i n t o  t h e  f l a s k  w i t h  a f low of  40 ml/rnin f o r  110 min. 
The t e m p e r a t u r e  was t h e n  al lowed t o  drop  t o  56OC and, w h i l e  
keeping C 1 2  c o n s t a n t l y  f lowing,  t h e  SO2 was passed  i n t o  t h e  
f l a s k  f o r  53 min. Then t h e  i n t r o d u c t i o n  of SO2 was s t o p p e d  
and t h e  t e m p e r a t u r e  w a s  i n c r e a s e d  again,  l e t t i n g  t h e  C 1 2  
f low f o r  a n o t h e r  6.25 h. To de termine  t h e  c o n t e n t  of C1 and 
S a l r e a d y  i n t r o d u c e d  t o  t h e  HDPE, e lementa l  a n a l y s i s  w a s  
c a r r i e d  on. For  t h i s  purpose,  a few m l  of t h e  p r o d u c t  w e r e  
p r e c i p i t a t e d  and washed w i t h  an  excess  of methanol. This  was 
l e f t  d r y i n g  a t  5OoC f o r  a week. The sample was analyzed  i n  
an  e l e m e n t a l  a n a l y z e r  ( C a r l o  Erba, model 1102) which p r o v i d -  
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ed f a c i l i t i e s  f o r  t h e  d e t e r m i n a t i o n  of C, H, 0, and N. 
Cyc lohexanone-2 ,4 -d in i t ro -pheny lhydrazone  and benzoic  a c i d  
w e r e  used as  s t a n d a r d s  f o r  t h e  CHN and 0 a n a l y s i s  respec-  
t i v e l y .  T h e  S c o n t e n t  was c a l c u l a t e d  by assuming t h a t  a l l  
t h e  S and 0 w e r e  p r e s e n t  i n  S02C1 groups; t h e  C 1  c o n t e n t  was 
t h e n  o b t a i n e d  by d i f f e r e n c e .  A t  t h i s  s t a g e  t h e  sample con- 
t a i n e d  45. 55% of C 1 2  and 0.63% of s. 

A s  t h e  C 1  and S c o n t e n t s  were s t i l l  below t h e  r e q u i r e d  
l e v e l ,  t h e  r e s t  of t h e  product  kept  i n  s o l u t i o n  was c h l o r o -  
su lphonated  aga in .  On t h i s  occas ion ,  t h e  C 1 2  was i n t r o d u c e d  
f o r  3. 20 h and t h e  S O 2  f o r  55 min. The f i n a l  product ,  whose 
C1 and S c o n t e n t  w e r e  determined as before ,  had -50% C 1  and 
1. 0% S, which w a s  a s u i t a b l e  composi t ion f o r  t h e  purposes  of 
t h i s  work. 

A b u l k  polymerized PVC known as Breon M 110/50 (BP Chemi- 
c a l s  Ltd. ) ,  was p u r i f i e d  by c e n t r i f u g i n g  a 5% s o l u t i o n  i n  
d r i e d  MEK a t  1 4 , 0 0 0  rpm f o r  30 min. The s u p e r n a t a n t  l i q u i d  
was c a s t  on a p e t r i  d i s h ,  a l l o w i n g  t h e  s o l v e n t  t o  e v a p o r a t e  
s lowly.  Traces  of MEK i n  t h e  r e s u l t a n t  f i l m  were e l i m i n a t e d  
by l e a v i n g  t h e  sample f o r  one week a t  48OC i n  a vacuum oven. 

Blend p r e p a r a t i o n  
SCPE/PVC blends  w i t h  40 1B40) and 50% w/w (B50) of SCPE w e r e  
p repared  by s o l v e n t  c a s t i n g .  The method fo l lcwed w i l l  be 
e x p l a i n e d  here .  

An approximate t o t a l  of two grams of b o t h  polymers 
(weighed i n  t h e  r e q u i r e d  p r o p o r t i o n s )  w e r e  mixed f o r  2 4  
hours  i n  a common s o l v e n t  t o  y i e l d  a 5% W/V s o l u t i o n .  The 
r e s u l t a n t  s o l u t i o n  was poured i n t o  a p e t r i  d i s h .  The s o l v e n t  
was a l lowed t o  e v a p o r a t e  s l o w l y  by cover ing  t h e  p e t r i  d i s h  
u n t i l  a f i l m  was obta ined .  Depending on t h e  volume of t h e  
s o l v e n t  used, t h e  t o t a l  e v a p o r a t i o n  t o o k  about  4 days.  To 
remove t r a c e s  of s o l v e n t  l e f t  i n  t h e  f i l m ,  t h e  p e t r i  d i s h  
was l e f t  a t  5OoC f o r  one week. I n  o r d e r  t o  c o n t r o l  t h e  
t h i c k n e s s  of  t h e  f i l m  ( a  0. 5 m m )  t h e  i n i t i a l  weighing of t h e  
polymers was based on t h e  approximate d e n s i t y  of t h e  b lend  
( a v e r a g e  of t h e  d e n s i t i e s  of both components) and t h e  diame- 
t e r  of t h e  p e t r i  d i s h  used. The s o l v e n t  used f o r  c a s t i n g  w a s  
t e t r a h y d r o f u r a n  (THF) (BDH,  a n a l a r ) .  

Cros s l i n k i  nq r e a c t i o n s  
I t  i s  b e l i e v e d  t h a t  NH3 c r o s s l i n k s  t h e  SCPE by t h e  f o r m a t i o n  
of polysulphonamide c r o s s l i n k s  j. The probable  mechanism of 
c r o s s l i n k i n g  may c o n s i s t  of f i r s t l y  a n  s N 2  r e a c t i o n  of t h e  
SO2C1 groups w i t h  t h e  NH3, t o  y i e l d  a sulphonamide, and 
s e c o n d l y  a n  s N 2  r e a c t i o n  between t h e  sulphonamide and a 
S02C1 i n  a n o t h e r  c h a i n  forming t h e  c r o s s l i n k .  

I n  t h e  p r e s e n t  work, S C P E  was c r o s s l i n k e d  w i t h  ammonia 
s o l u t i o n  [Sg 0. 88 (35% NH3), BDH Chemicals L t d .  1 .  Ammonia 
gas was n o t  employed because i t s  use  would r e q u i r e  more 
s o p h i s t i c a t e d  equipment. S e c t i o n s  of t h e  s o l v e n t  c a s t  SCPE 
measuring 40x40 mm, w e r e  c r o s s l i n k e d  by immersing them i n  
d i f f e r e n t  c o n c e n t r a t i o n s  of ammonia s o l u t i o n  ( 5 . 0 ,  20. 0,  
30.0 and 35% NH3) a t  room t e m p e r a t u r e  f o r  one week. 
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The p r o g r e s s  of r e a c t i o n  was fol lowed by measuring t h e  
weight  p e r c e n t a g e  remaining undisso lved  a f t e r  s o l v e n t  ex-  
t r a c t i o n  w i t h  MEK ( t e c h n i c a l  grade,  BDH Chemicals Ltd. ) .  I t  
was found t h a t  a l t h o u g h  t h e  percentage  of u n d i s s o l v e d  mate- 
r i a l  i n c r e a s e d  p r o p o r t i o n a l l y  t o  t h e  c o n c e n t r a t i o n  of NH3,  
t h e  v a l u e s  w e r e  low ( p  20%) even w i t h  t h e  most c o n c e n t r a t e d  
s o l u t i o n .  The experiments  w e r e  r e p e a t e d  w i t h  f r a c t i o n a t e d  
SCPE u s i n g  t h e  f r a c t i o n  of h i g h e s t  molecular  weight  ( t h e  
f r a c t i o n a t i o n  was performed a t  room tempera ture  by p r e c i p i -  
t a t i n g  t h e  SCPE w i t h  methanol from a 1% w/v s o l u t i o n  of t h e  
polymer i n  benzene)  g i v i n g  a h i g h e r  convers ion  under  t h e  
same p r e v i o u s  c r o a s s l i n k i n g  c o n d i t i o n s .  F u r t h e r  experiments  
were r e p e a t e d  under  more extreme c o n d i t i o n s .  

SCPE when blended w i t h  PVC was a l s o  c r o s s l i n k e d  by t h e  
ammonia s o l u t i o n s  u s i n g  t h e  technique  d e s c r i b e d  f o r  c r o s s -  
l i n k i n g  S C P E  b e f o r e  b lending .  

Swel l inq  measurements 
The procedure  used t o  c a l c u l a t e  t h e  deqree  of c r o s s l i n k i n q  
by s w e l l i n g  measurements i s  based o n . t h e  method of E l l i s  a n i  
Welding4. The specimen, a r e c t a n g u l a r  s e c t i o n  o b t a i n e d  from 
t h e  cured  polymer o r  blend,  w a s  f i r s t l y  a c c u r a t e l y  weighed 
( a v e r a g e  weights  0 . 2 9 )  and t h e n  p l a c e d  i n  a s t o p p e r e d  b o t t l e  
c o n t a i n i n g  50 ml of t h e  s w e l l i n g  l i q u i d  MEK, which was a 
good s o l v e n t  f o r  t h e  polymer o r  polymer components of t h e  
blend.  The weight  of t h e  i m m e r s e d  sample was t h e n  checked 
p e r i o d i c a l l y  d u r i n g  seven  days.  To avoid d r i f t s  i n  weight  i n  
t h e  s w o l l e n  sample, caused by s o l v e n t  e v a p o r a t i o n ,  t h e  
f o l l o w i n g  weighing procedure  was used: a f t e r  removing t h e  
sample from t h e  s o l v e n t ,  t h e  excess  was removed by q u i c k l y  
shaking  t h e  sample which was t h e n  immediately dropped i n t o  a 
s t o p p e r e d  t a r e d  b o t t l e .  This  was t h e n  weighed and t h e  sample 
r e t u r n e d  immediately t o  t h e  s w e l l i n g  s o l v e n t .  

RESULTS AND DISCUSSION 

Fig.  1 shows t h e  weight  p e r c e n t a g e  of undisso lved  cured  poly-  
mer when SCPE/PVC 4 0 / 6 0  (B40) and 5 0 / 5 0  (BSO) w e r e  c r o s s -  
l i n k e d  w i t h  d i f f e r e n t  c o n c e n t r a t i o n s  of aqueous ammonia 
s o l u t i o n s .  A s  may be s e e n  t h e  h i g h e r  t h e  c o n c e n t r a t i o n  of 
NH3 used,  t h e  h i g h e r  t h e  p e r c e n t a g e  of u n d i s s o l v e d  SCPE i n  
t h e  sample. Fig. 2 shows a comparison of t h e  weight  p e r c e n t  
of u n d i s s o l v e d  SCPE (B50) when cured  i n  a 20 .0% NH3 s o l u t i o n  
a t  room t e m p e r a t u r e  and a t  more extreme c o n d i t i o n s .  I t  i s  
s e e n  t h a t  t h e  h i g h e s t  d e g r e e  of c r o s s l i n k i n 8  was achieved  
when f r a c t i o n a t e d  SCPE was c r o s s l i n k e d  a t  50 C and p o s t c u r e d  
a t  100°C. When blended w i t h  PVC, SCPE (B50) w a s  c r o s s l i n k e d  
under  t h e  same c o n d i t i o n s  y i e l d i n g  35% of u n d i s s o l v e d  
weight  . 

Ammonia s o l u t i o n  d i d  n o t  proved t o  be a n  e f f i c i e n t  c r o s s -  
l i n k i n g  a g e n t  f o r  B40 and B50 .  I n  o r d e r  t o  a c h i e v e  a n  appre-  
c i a b l e  d e g r e e  of c r o s s l i n k i n g  , it w a s  n e c e s s a r y  t o  employ 
extreme c o n d i t i o n s  such  as t h e  use  of f r a c t i o n a t e d  SCPE i n  
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F I G U R E  1. Percentage weight of undissolved B40 and 
B50 cured wi th  ammonia vs. ammonia conc. 
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F I G U R E  2. Percentage weight of undissolved B 5 0  c ros s -  

l i n k e d  wi th  a 2 0 . 0 %  of NH3 i n  s o l u t i o n .  

t h e  blend and immersion of t h e  sample f o r  long pe r iods  i n  
t h e  cu r ing  media a t  5OoC, followed by pos t cu r ing  between 7 5 O  
t o  100°C. F r a c t i o n a t i o n  of SCPE p r i o r  t o  cu r ing  inc reased  
c r o s s l i n k i n g  because t h e  sma l l e r  chains  i n  t h e  polymer were 
removed; i f  p re sen t ,  t h e s e  chains may have formed branches 
on l a r g e r  molecules reducing t h e  number of s i t e s  a v a i l a b l e  
f o r  c r o s s l i n k i n g .  The u s e  of cu r ing  temperatures  above 
ambient, was necessary s i n c e  t h e  c r o s s l i n k i n g  r e a c t i o n  
depends on t h e  r a t e s  of d i f f u s i o n  and r e a c t i o n  of ammonia i n  
t h e  sample and t h e  degree of c ros s l ink ing  i s  a f u n c t i o n  of 
t h e  f i n a l  concen t r a t ion  of ammonia, i n  t h e  sample and i n -  
c r eases  wi th  temperature .  By pos tcur ing ,  t h e  remaining 
ammonia i n  SCPE was allowed t o  r e a c t  thus  i n c r e a s i n g  t h e  
degree  of c ros s l ink ing .  The drop i n  weight of undisso lved  
SCPE observed i n  f i g u r e  2 a f t e r  t h e  sample was immersed f o r  
144 h i n  ammonia s o l u t i o n  i s  probably due t o  t h e  hydro lys i s  
of some sulphonamide c r o s s l i n k s  caused by t h e  a l k a l i n e  
ammoniacal condi t ions .  This s i d e  r e a c t i o n  would g ive  a r ise  
t o  an ammonium sulphonate  salt. 

As a l r eady  mentioned SCPE c ross l inked  less  e f f i c i e n t l y  
a f t e r  be ing  blended wi th  PVC. T h i s  sugges ts  t h a t  t h e  
presence  of PVC, which has a T 63O higher  than  t h a t  of SCPE 
decreases  t h e  d i f f u s i o n  r a t e  o? N H 4 0 H  i n  t h e  polymer, t h e r e -  
f o r e  i n f l u e n c e s  t h e  f i n a l  concent ra t ion  of t h i s  cu r ing  agent  
and t h e  degree of c ros s l ink ing .  
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I t  i s  i n t e r e s t i n g  t o  p o i n t  o u t  t h a t  a f t e r  c r o s s l i n k i n g  
one of t h e  p o l  mers i n  t h e  blend,  t h e  r e s u l t i n g  product  may 
be a s  a s e m i - I P N .  This  c l a s s i f i c a t i o n  i s  ap- 
p l i c a b l e  t o  t h e  blends s t u d i e d  i n  t h i s  work (B40 and B 5 0 ) .  

CONCLUSIONS 

I n  t h i s  paper ,  t h e  e f f e c t  of ammonia s o l u t i o n  a s  a c r o s s -  
l i n k i n g  a g e n t  f o r  s u l p h o c h l o r i n a t e d  p o l y e t h y l e n e  ( S C P E )  
b e f o r e  and a f t e r  be ing  blended w i t h  polyvinyl  c h l o r i d e  ( P V C )  
i s  examined. SCPE, w i t h  50%C1 c o n t e n t  and 1% S a s  S 0 2 C 1  
groups,  w a s  p r e p a r e d  by an  e x t e n s i o n  of t h e  ch lorosulphona-  
t i o n  r e a c t i o n  of smal l  molecules known a s  t h e  Reed r e a c t i o n .  
SCPE/PVC blends  w i t h  40  and 50% w/w of SCPE w e r e  p r e p a r e d  by 
s o l v e n t  c a s t i n g .  Before and a f t e r  blending,  t h e  SCPEs w e r e  
c r o s s l i n k e d  by immersing them i n  d i f f e r e n t  c o n c e n t r a t i o n s  of 
ammonia s o l u t i o n  (5 .  0, 20. 0, 30. 0 and 3 5 %  NH3) a t  room 
t e m p e r a t u r e  f o r  one week. 

The d e g r e e  of c r o s s l i n k i n g  of t h e  cured samples b e f o r e  
and a f t e r  b l e n d i n g  were determined by s w e l l i n g  measurements. 
I t  was s e e n  t h a t  t h e  h i g h e r  t h e  c o n c e n t r a t i o n  of N H 3  used, 
t h e  h i g h e r  t h e  p e r c e n t a g e  of undisso lved  SCPE i n  t h e  sample. 
The c r o s s l i n k i n g  e f f i c i e n c y  f o r  t h e  b lends  was poor,  sug-  
g e s t i n g  t h a t  t h e  presence  of PVC decreases  t h e  d i f f u s i o n  
r a t e  of NH40H i n  t h e  polymer. The sudden change from s i n g l e  
phase t o  p a r t i a l l y  m i s c i b i l i t y  makes t h e  s t u d y  of  t h e  e f f e c t  
of c r o s s l i n k i n g  i n  t h e s e  systems v e r y  complex. N e v e r t h e l e s s  
t h e  p r e s e n t  r e s u l t s  prove t h a t  a n  a p p r e c i a b l e  d e g r e e  of 
c r o s s l i n k i n g  i n  t h e  b lend  r e q u i r e s  t h e  employment of extreme 
c o n d i t i o n s  such  a s  t h e  use  of f r a c t i o n a t e d  SCPE and i m m e r -  
s i o n  of t h e  b lend  sample f o r  l o n g  p e r i o d s  i n  t h e  c u r i n g  
media. 
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