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ABSTRACT

5 3 7 2 0 2 1 0 6 3 :  P o ly m e r  S c ie n c e  P rogram
P itch a y a  N an erak sa: Sm art P a c k a g in g  from  P la s tic /n a n o c o p p e r  
N a n o c o m p o s ite .
T h e s is  A d v iso rs: A s s o c . P rof. R a th an aw an  M a ga rap h an  13 4  pp. 

K ey w o rd s: N a n o c o m p o s ite /  C o p p er  n a n o p a rtic le / B e n to n ite  o r g a n o c la y

T h is  stu d y  is  a im ed  to d e v e lo p  a sm art p a c k a g in g  f i lm  from  p o ly p r o p y le n e  
b lo w n  f ilm  c o n ta in in g  1 w t%  B e n to n ite  o r g a n o c la y /c o p p e r  n a n o p a rtic le s  for  barrier 
and an tim icro b ia l p u rp ose . C o p p er  n a n o p a rtic le s  (C u N P ) w e r e  sy n th e s iz e d  u s in g  a 
o n e -s te p  sy n th e s is  from  cop p er  (II) nitrate s o lu t io n  u s in g  a sc o r b ic  ac id  as red u ction  
ag en t and  p o ly v in y lp y r r o lid o n e  as d isp ersan t. T h e s y n th e s iz e d  C u N P s had the  
p artic le  s iz e  o f  ab o u t 6  nm , and the X R D  sp ectru m  c o n fir m e d  th ree  ch a ra cter istic  
d iffra c tio n  p ea k s  o f  cop p er  (0 ). E ffe c t  o f  C u N P  c o n ten t (5 , 10 , 15 and 2 0  w t%  o f  
total n a n o -f ille r s )  o n  m ech a n ica l p rop erties, th erm al p ro p erties , and p e r m e a b ility  o f  
n a n o c o m p o s ite  f ilm  w a s  in v e stig a te d . W ith  the p r e se n c e  o f  O B E N /C u N P , p p  
n a n o c o m p o s ite  f i lm s  sh o w ed  e lo n g a tio n  at break  in  m a c h in e  d irec tio n  o v e r  3 0 0 %  but 
their  te n s ile  stren g th  w a s  red u ced  for ab out 2 7  %. N a n o p a r t ic le s  acted  as n u c le a tin g  
a g e n ts  to  in crea se  cry sta llin ity  o f  p p  f ilm s . W ater  vap ou r an d  o x y g e n  p erm ea b ility  
w er e  in crea sed  w ith  resp ect to  th e  C u N P  co n te n ts , p p  n a n o c o m p o s ite  f ilm s  w o u ld  be  
ca p a b le  to  b e  u sed  in  p rep ack ed  c h ille d  fish  p a ck a g in g .
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