
CHAPTER I 
INTRODUCTION

R e c e n t ly , th ere  are m a n y  p r o b le m s  in  th e  tran sp ort o f  fo o d . F o r  in s ta n c e , 
fo o d  p r o d u c ts  are s e n t  fro m  p r o c e s s in g  fa c to r ie s  to  a n o th er  th at h a s  lo n g  d is ta n c e  
w h ic h  m a k e s  p r o d u c ts  s p o i le d  e a s i ly  b e c a u s e  o f  tem p era tu re  a n d  b a cter ia . In d u str ie s  
try to  k e e p  th e ir  fr e s h n e s s  and  q u a lity  as m u c h  as p o s s ib le  b y  u s in g  e ith e r  ic e  or  
fr e e z e  b u t s till  h a v e  n o t e n o u g h  th u s in  th is  w o rk  p r o v id e d  th e  s e n s o r  in fo r m  o f  f i lm s  
to  e x a m in e  th e ir  s p o ilin g .

T h e r e  are m a n y  k in d s  o f  th e  s e n s o r s  su c h  as ra d io  fr e q u e n c y  id e n t if ic a t io n  
(R F ID ), c h e m ic a l  s e n so r , etc . P o ty r a ilo  e l a h , 2 0 1 2  u se d  R F ID  fo r  c h e c k in g  th e  
q u a lity  a n d  fr e s h n e s s  su ch  as m ilk  or  f ish  d u r in g  tra n sp o rta tio n . In th is  w o rk , w e  are 
in te r e s te d  to  u s e  c o n d u c t in g  p o ly m e r  to  p r o d u c e  s e n s o r  b e c a u s e  It ca n  c h a n g e  
c o n d u c t iv ity . P o ly a n il in e  (P A N I )  is  th e  m o s t  s tu d ie d  c o n d u c t in g  p o ly m e r s  o r  o r g a n ic  
m eta l to  u se  as se n so r . W e  r e c e n tly  d e v e lo p e d  s e n s o r  fo r  fo o d  p a c k a g in g  b y  u s in g  
c o n d u c t in g  p o ly m e r  c a p p in g  m eta l n a n o p a r tic le s  to  e n h a n c e  c o n d u c t iv ity  b e c a u s e  o f  
e a s y  s y n th e s is ,  e n v ir o n m e n ta l fr ie n d ly  and  s ta b ility , a n d  lo w  co st.

C o n d u c tin g  p o ly m e r , P A N I  ca n  s y n th e s iz e  w ith  m a n y  m e th o d s  su c h  as w e t  
sp in n in g , r e d o x , a to m  tra n sfer  ra d ica l, r e d o x , e le c tr o c h e m ic a l,  c h e m ic a l  o x id a t iv e ,  in  
s itu  p o ly m e r iz a t io n  e v e n  p o ly m e r iz e  b a se d  o n  tem p era tu re  and etc . G e n e r a lly , P A N I  
h a s  lim ita t io n  o f  s o lu b il ity , it c a n n o t s o lu b le  in w ater , b u t th ere  are m a n y  resea rch ers  
su c h  as D etsr i and  D u b a s ., 2 0 1 3  and  K u o  and  W e n ., 2 0 0 8  w h o  can  o v e r c o m e  b y  
u s in g  in te r fa c ia l p o ly m e n z a t io n . In th is  s tu d y , P A N I  w a s  s y n th e s iz e d  b y  in ter fa c ia l  
p o ly m e r iz a t io n  b e tw e e n  o r g a n ic  and  a q u e o u s  p h a se  s o lu t io n s  in  w h ic h  th e a n io n ic  
p o ly m e r  w a s  u se d  as s ta b il iz in g , c a p p in g  and  tem p la te , A P S  as o x id a n t  and  a c id  as  
d op an t. T h e n , n a n o p a r tic le s  w e r e  p rep a red  u s in g  P A N I  as c a p p in g  a g e n t  to  m a k e  
se n so r . S e n s o r  w a s  p rep a red  b y  th e  la y e r -b y - la y e r  (L b L ) s e l f - a s s e m b ly  te c h n iq u e  to  
b u ild  up th e  m o n o la y e r  fo r  th in  f i lm  fa b r ic a tio n  b a se d  o n  th e  e le c tr o s ta t ic  in ter a c tio n  
b e tw e e n  p o s i t iv e  and n e g a t iv e  c h a r g e s  o f  m a c r o m o le c u le s  b e c a u s e  Its p r o c e d u r e  is 
s im p le ,  d o e s  n o t  req u ire  an y  o r g a n ic  s o lv e n t  a n d  o n ly  sm a ll a m o u n t o f  c h e m ic a ls  are  
u sed . W h e n  fo o d  starts s p o i l in g , s e n s o r  w ill  c h a n g e  th e  c o lo r  o r  o p tic a l and  
c o n d u c t iv ity  p r o p ertie s .



2

T h e  p u r p o se  o f  th is  w o rk  is  to  p r o d u c e  n e w  h y b r id  f i lm s  fo r  fo o d  p a c k a g in g  
s e n s o r s  b y  u s in g  p o ly a n i l in e /m e ta l l ic  n a n o p a r tic le s  to  o b ta in  fo o d  q u a lity  b y  
c h a n g in g  c o lo r  o r  c o n d u c t iv ity  o f  sen so r .
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