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I T  IS wel l  k n o w n  t h a t  t h e  e f f ic iency  o f  p l a s t i c i z e r s  in  p o l y m e r s  c a n  be  a s s e s s e d  b y  

v a r i o u s  m e t h o d s ,  fo r  e x a m p l e  b y  t h e  r e d u c t i o n  in  g lass  t e m p e r a t u r e ,  Tg, [1, 2], 

t h e  c h a n g e  in  p h y s i c o m e c h a n i c a l  c h a r a c t e r i s t i c s  [3] e tc .  On  t h e  e x a m p l e  o f p h t h a -  

lu te s  a n d  s e b a c a t e s  as  p l a s t i c i z e r s  fo r  p o l y v i n y l e h l o r i d c  (PVC) i t  h a s  b e e n  s h o w n  

t h a t  t h e  e f f ic iency  o f  t h e  p l a s t i c i z e r s  is d e p e n d e n t  on  t h e i r  c h e m i c a l  s t r u c t u r e  

[2, 4]. 

I t  s e e m e d  o f  i n t e r e s t  t o  e x a m i n e  t h e  p o s s i b i l i t y  o f  d e t e r m i n i n g  t i l e  e f f ic iency  

o f  p l a s t r i e i z c r s  fo r  tiffs p r e v i o u s l y  s t u d i e d  p o l y m e r ,  PVC,  b y  t h e  n u c l e a r  m a g n e t i c  

r e s o n a n c e  ( N M R )  m e t h o d ,  b y  m e a s u r i n g  t h e  s p i n - s p i n  (T2) a n d  s p i n - l a t t i c e  (T1) 

r e l a x a t i o n  t i m e s .  Th i s  is t h e  s u b j e c t  o f  t h e  p r e s e n t  c o m m u n i c a t i o n .  

EXPERIMENTAL 

The test  specimens were in the form of fihns, 0-25 0.30 mm thick, made by  milling on 
rollers. The plastieizers examined wore: a ) p h t h a l a t o  esters -- dimethyl  phtha la te  (DMP), 
diethyl  ph tha la te  (DEP), dibutyl  phthala te  (DBP), dioetyl  phtha la te  (DOP) and dinonyl 
phtha la te  (DNP); b) sebacate esters -- d ibutyl  sebacate (DBS) and dioctyl  sebacate (DOS); 
e) trierosyl phosphate  (TCP). The plasticizer content  of the specimens varied between 9 and 
43% by weight. Most of the measurcments wer~ made on specimens containing 39o/0 of 
plastieize.r. The specimens were stabilized by the addi t ion of small quantit ies of ca.leimn 
stearate.  

The relaxat ion times T 2 and T 1 wore measured on hydrogen nuclei a t  a frequency of 
16.6 Mc/s by  the impulse NMR (spin echo) method in a production-line NMR relaxometor 
manufactured by  the Kazan Mathematical  Machine Plant .  For  measurement  of T~ times of 
the order of 10-5-10 -2 sec the method of Hahn  [2] was used with successive impulses at  
90 and 180 °. The length of the 90 ° impulse was 8 msec. ]?he inhomogeneity of the magnetic 
field of the appara tus  is such tha t  self diffusion does not  affect the measurement  of T~ up 
to 20 msec. For  measurement  of larger values of T 2 the  method of Carr and Purcell  [6] was 
used. Spin--spin relaxat ion t imes shorter than  10 msec were determined from the width of 
the NMR line recorded as the derivat ive of the absorption curve from an ordinary NMR 

spectrometer  operating at  17 Me/s, by  means of the formula T2 ~ (2/V'3)(1/y. SH) where 
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