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INTRODUCTION 

0. Vogl 
U n i v e r s i t y  of Massachuse t t s  
Amher s t 

It is  my p l e a s u r e  t o  open the I n t e r n a t i o n a l  Colloquium on 

S y n t h e t i c  Polymer Chemistry a t  the U n i v e r s i t y  of Massachuse t t s  

i n  Amherst. T h i s  Colloquium is  under  the sponsorsh ip  of t h e  

Polymer Sc ience  and Engineer ing  Program of t h e  U n i v e r s i t y  of 

Massachuset ts .  

My f i r s t  o r d e r  of b u s i n e s s  is  t o  welcome you t o  Amherst, 

t h e  7 1  p a r t i c i p a n t s  and g u e s t s  of t h e  Colloquium from the U. S. 

and from abroad. H a l f  of t h e  s c i e n t i s t s  came from abroad ,  re- 

p r e s e n t i n g  1 8  d i f f e r e n t  c o u n t r i e s  from E a s t  and W e s t ,  from 

North and South.  I do n o t  p l a n  t o  mention anyone s p e c i f i c a l l y .  

I w i l l ,  however, p o i n t  o u t  t h a t  w e  have three p a s t  p r e s i d e n t s  

of t h e  American Chemical S o c i e t y  i n  t h e  audience ;  t h e  t h r e e  

p a s t  p r e s i d e n t s  whose s c i e n t i f i c  i n t e r e s t  w a s  i n  t h e  f i e l d  of 

o r g a n i c  polymer chemis t ry .  I a m  p a r t i c u l a r l y  p l e a s e d  t h a t  

P r o f e s s o r  Marvel, w h o m  many people  c a l l  the dean of s y n t h e t i c  

polymer chemis t ry ,  w a s  able to a t t e n d  our Colloquium. 

I do n o t  have t o  t e l l  you t h a t  much work had t o  be done f o r  

t h e  p r e p a r a t i o n  of t h i s  meet ing.  W e  w e r e  f o r t u n a t e  t h a t  Pro- 

f e s s o r  Lenz, vice chairman, and I had a number of d e d i c a t e d  and 

i n t e r e s t e d  g r a d u a t e  s t u d e n t s  who d i d  most of the work t o  
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840 0 .  VOGL 

organize  t h i s  meeting and assure i ts  smooth opera t ion .  

M r .  D. Alberghin i  w a s  r e spons ib l e  f o r  t h e  arrangements and 

ac t ed  as t h e  s k i l l f u l  coord ina tor .  M r .  R. Ulr i ch  took 

charge of  p u b l i c i t y  f o r  t h e  Colloquium and t h e  p u b l i c a t i o n  

of t h e  proceedings. Mr. H. Chang w a s  r e spons ib l e  f o r  t h e  

organiza t ion  of t h e  lecture room. L a s t ,  b u t  no t  least, I 

want t o  thank our  i n d u s t r i a l  f r i e n d s  who have generously 

con t r ibu ted  f i n a n c i a l  assistance which made i t  p o s s i b l e  t o  

organize  t h i s  Colloquium. 

L e t  m e  say a f e w  words about t h e  concept ion of t h i s  

Colloquium. About a year  ago, it occurred t o  u s  t h a t  t h e  

Congress of t h e  I n t e r n a t i o n a l  Union f o r  P u r e  and Applied 

Chemistry was be ing  he ld  t h i s  yea r  i n  Boston, n o t  f a r  from 

Amherst, u n t i l  Fr iday ,  J u l y  28. I n  add i t ion ,  t h e  emphasis 

of t h i s  IUPAC Congress w a s  on Organic Chemistry and included 

t h e  Macromolecular Symposium on Syn the t i c  Polymer Chemistry. 

The Gordon Conference on Polymers, an important  conference 

f o r  polymer chemists ,  was t o  begin on Sunday, J u l y  30. This  

w a s  a unique oppor tuni ty  t o  b r i n g  toge the r ,  f o r  a Colloquium 

a t  t h e  Un ive r s i ty  of Massachusetts, Amherst, most of the  

a c t i v e  s c i e n t i s t s  working i n  s y n t h e t i c  polymer chemistry. 

Both t h e  IUPAC Symposium and t h e  Gordon Conference on 

Polymers have an e s t a b l i s h e d  meeting format. The IUPAC 

Symposium f o r  Macromolecular Chemistry c o n s i s t s  of formal  

p re sen ta t ions  of r e sea rch  r e s u l t s  and i n v i t e d  symposia, and 

t he  Gordon Conferences are informal  d i scuss ions  of r e c e n t  re- 

search r e s u l t s  s u i t a b l e  f o r  an audience whose r e p r e s e n t a t i v e s  

are broadly i n t e r e s t e d  i n  Polymer Science. 
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INTRODUCTION 841 

When w e  decided t o  hold t h i s  I n t e r n a t i o n a l  Colloquium 

on Syn the t i c  Polymer Chemistry,  w e  decided t h a t  a working 

se s s ion  of i n t e r n a t i o n a l  a u t h o r i t i e s  was d e s k a b l e  where 

they  could d i scuss  t h e  problems of t h e i r  r e s p e c t i v e  f i e l d s ,  

t h e  unsolved problems, and t r y  t o  develop i n  informal  d i s -  

cuss ions  f u t u r e  t r e n d s  and p o s s i b l e  d i r e c t i o n s  of s c i e n t i f i c  

i deas .  It w a s  a l s o  hoped t h a t  d i sc repanc ie s  o r  disagreements  

among s c i e n t i s t s ,  e s p e c i a l l y  where semantics  and s l i g h t l y  

d i f f e r e n t  p o i n t s  of view were involved ,  could be reso lved .  

I n  our Colloquium, w e  d i d  n o t  want t o  have formal  

p re sen ta t ions  of completed r e sea rch  e f f o r t s ,  a s  i n  t h e  IUPAC 

Symposiuq o r  progress  r e p o r t s  of new incomplete r e sea rch  pro- 

grams t o  a s e l e c t e d  b u t  broad audience of polymer s c i e n t i s t s ,  

a s  i n  t h e  Gordon Conferences. W e  wanted t o  have an i n t e r -  

n a t i o n a l  group of s c i e n t i s t s  d i s c u s s  s e l e c t e d  problems of 

s y n t h e t i c  polymer chemistry,  t o  c l a r i f y  the i r  sometimes d i f -  

f e r i n g  p o i n t s  of view and t o  t r y  t o  d e f i n e  problems of t h e  

f u t u r e .  

It was decided t o  u s e  t h e  format  of panel  d i scuss ions  

t o  provide t h e  atmosphere f o r  cha l lenging  d i scuss ions .  

T h e  purpose of t h i s  meeting i s  t o  re la te  r e s e a r c h  r e s u l t s ,  

t o  t r y  t o  f i n d  s i m i l a r i t i e s  between apparent ly  d i f f e r e n t  and 

un re l a t ed  work, t o  c l a r i f y  u n c e r t a i n t i e s ,  t o  agree  on common 

s c i e n t i f i c  express ions .  

A s  s u b j e c t s  of d i scuss ion ,  it was decided t o  cover two 

a r e a s  of s y n t h e t i c  polymer chemistry which are exper ienc ing  

new i n t e r e s t  and growth: Radica l  Polymerizat ion and Ca t ion ic  

Polymerizat ion.  
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842 0. VOGL 

W e  have today,  as p a r t i c i p a n t s  of t h i s  Colloquium, a 

g r e a t  number of active c o n t r i b u t o r s  t o  t h e s e  two research 

areas and hope our e f f o r t s  w i l l  have the  desired r e s u l t s .  

It is  a l s o  hoped tha t  t h i s  Colloquium w i l l  be a s t imulus  

t o  b r i n g  toge the r  p e r i o d i c a l l y  t h e s e  s c i e n t i s t s  and o t h e r s  

e n t e r i n g  these f i e l d s  on an i n t e r n a t i o n a l  basis. 

Radica l  polymerizat ion p l ays  an important  r o l e  i n  

s y n t h e t i c  polymer chemistry,  i n  cha in  growth bond opening 

polymer iza t ion ,  and i n  polymer g r a f t i n g .  Many commercial 

polymerizat ion processes  are based on r a d i c a l  polymerizat ion.  

Severa l  y e a r s  ago, w e  accepted radical polymerizat ion as a 

branch of  s y n t h e t i c  polymer chemistry t h a t  was w e l l  e s t a b l i s h e d ,  

a technique  t h a t  produced polymers i n  l a r g e  q u a n t i t i e s ,  w i t h  

p r e d i c t a b l e  s te reochemis t ry  and molecular weight d i s t r i b u t i o n  

t h a t  gave copolymers, p r e d i c t a b l e  by t h e  Q, e scheme. 

Then, r e c e n t  r e p o r t s  from several l a b o r a t o r i e s  appeared 

q u i t e  independent ly  which described new phenomena i n  radical 

polymer iza t ion ,  p a r t i c u l a r l y  t h e  l'complexing" of  monomers 

dur ing  polymerizat ion.  You w i l l  no te  t h a t  I l e f t  the  word 

f'free" o u t  when I spoke of r a d i c a l  polymerizat ion,  rather than  

"free r a d i c a l "  po lymer iza t ioq  i n  order  t o  emphasize t ha t  ques- 

t i o n s  have a r i s e n  a5 t o  h o w  free these r a d i c a l s  a c t u a l l y  are. 

These r e p o r t s  have suggested t h a t  it i s  p o s s i b l e  t o  change t h e  

r a t e  of polymerizat ion of monomers, normally considered "old 

monomers" f o r  r a d i c a l  polymerizat ion,  t o  change molecular 

weight, o r  more impor tan t ly  molecular weight d i s t r i b u t i o n ,  o r  

t o  change t h e  s te reochemis t ry  of these polymers and t o  improve 

the  thermal  s t a b i l i t y  of the  polymers by proper  te rmina t ion .  
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IIITRODUCTION 843 

I n  copolymerizat ion,  t h e  p o s s i b i l i t y  of prepar ing  simply 

and r a p i d l y  a l t e r n a t i n g  copolymers, a h igh ly  d e s i r a b l e  l a r g e  

group of polymers was h e r e t o  only  ob ta inab le  i n  excep t iona l  

cases. Indeed, i f  some of these new phenomena should t u r n  ou t  

t o  be v a l i d  observa t ions ,  a modi f ica t ion  of our gene ra l  t h ink ing  

about r a d i c a l  polymerizat ion and copolymerizat ion might be 

necessary  . 
Cat ion ic  polymerizat ion,  both bond opening and r i n g  

opening chain growth polymerizatior!, has  a l s o  had a recent 

rena issance .  I t  was t h e  work on c o c a t a l y s i s  i n  t h e  e a r l y  

1950's i n  England t h a t  c r ea t ed  much i n t e r e s t  i n  c a t i o n i c  

polymerizat ion.  Recent ly  publ ished r e sea rch  r e s u l t s  from 

s e v e r a l  l a b o r a t o r i e s  introduced new i d e a s  i n t o  t h e  f i e l d  of 

c a t i o n i c  polymerizat ion:  r a d i a t i o n  induced polymerizat ion 

i n  t h e  c r y s t a l l i n e  s t a t e  and t h e  requirement  of r igo rous  

p u r i f i c a t i o n  t o  e l imina te  i o n i c  i m p u r i t i e s ,  i somer iza t ion  

polymerizat ion,  p a r t i c u l a r l y  t h e  low temperature  hydr ide  

migrat ion polymerizat ion;  and t h e  demonstrat ion of l i v i n g  

polymers i n  homo- and copolymerizat ions.  

Another purpose of having t h i s  Colloquium arranged i n  

t h i s  form is t o  b r i n g  toge the r  s c i e n t i s t s  from s l i g h t l y  d i f -  

f e r e n t  d i s c i p l i n e s .  Normally, s c i e n t i s t s  i n t e r e s t e d  i n  

c a t i o n i c  polymerizat ion v i a  carbenium ions ,  or those  i n t e r -  

e s t e d  i n  polymerizat ions v i a  r i n g  opening or oxonium ion  

polymerizat ion o r  r a d i a t i o n  induced c a t i o n i c  polymer ion  

m e e t  wi th  each o t h e r  and f i n d  they  have much common i n t e r e s t  

wi th in  the group, bu t  r a r e l y  communicate w i t h  neighboring 

d i s c i p l i n e s .  W e  asked r e p r e s e n t a t i v e  s c i e n t i s t s  of each 
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844 0. VOGL 

group t o  j o i n  u s  f o r  t h e  d i scuss ion  of t h e  whole f i e l d  of 

c a t i o n i c  polymerizat ion.  We a l s o  added a t y p i c a l  o rgan ic  

ehemist i n t e r e s t e d  i n  carbenium ion  r e a c t i o n s  t o  c o n t r i b u t e  

t o  t h e s e  d iscuss ions .  

W e  would l i k e  t o  hear  from you speakers ,  p a n e l i s t s  and 

p a r t i c i p a n t s  what you th ink  t h e  scientific problems i n  r a d i c a l  

and c a t i o n i c  polymerizat ions are, and what w e  might expec t  i n  

t h e  f u t u r e .  S c i e n t i f i c  d i scove r i e s  cannot be made on command 

and w e  do no t  know what d i scove r i e s  and invent ions  the f u t u r e  

w i l l  b r i n g ,  b u t  w e  do know i n  which a r e a s  of s y n t h e t i c  polymer 

chemistry t h e s e  are most l i k e l y  t o  occur. 

It i s  now my p leasu re  t o  in t roduce  t h e  people  on t h e  head 

table: Professor  Roger P o r t e r ,  Head, Polymer Science and En- 

g ineer ing  Program, Un ive r s i ty  of Massachusetts; Professor  

Mortimer Appley, Dean of t h e  Graduate School, Un ive r s i ty  of 

Massachusetts; Professor  Char les  Overberger, Chairman of t h e  

Chemistry Department, Un ive r s i ty  of Michigan, p a s t  p re s iden t  

of t h e  A.C.S. and r e c e n t l y  e l e c t e d  V i c e  P re s iden t  of t h e  D i v i -  

s i o n  of Macromolecular Chemistry of t h e  I n t e r n a t i o n a l  Union f o r  

Pure and Applied Chemistry; Professor  George S m e t s ,  Un ive r s i ty  

of Louvain, Belgiurr., t h e  Sec re t a ry  of t h e  IUPAC Div is ion  of 

Macromolecular Chemistry; D r .  W i l l i a m  E. Gibbs, Chairman of t h e  

Div is ion  of Polymer Chemistry; D r .  Jack E l l i o t t ,  Sec re t a ry  of 

t h e  A.C.S. S e c r e t x i a t e  for Macromolecules; and Professor  Robert 

Lenz, Un ive r s i ty  of Massachuset ts ,  t h e  V i c e  Chairman of our 

Colloquium, who d i d  much f o r  t h e  conception and organiza t ion  

of t h e  Colloquium. 
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II?TRODUCTIOB 845 

It i s  now my p r i v i l e g e  t o  in t roduce  Professor  Mortimer 

Appley, t h e  Dean of t h e  Graduate School,  who w i l l  fo rmal ly  

g r e e t  you on behal f  of t h e  Un ive r s i ty  and t e l l  you about 

Polymer Science and Engineer ing and t h e  Univers i ty  of 

Massachusetts.  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
3
2
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1


