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ABSTRACT

5 3 7 2 0 2 8 0 6 3 :  P o ly m e r  S c ie n c e  P rogram
S u rach a i L im p a k d ee: Production o f  L ow  D ensity P olyethylene (LD PE) 
Antibacterial M aster Batch using A g+/C u 2 Loaded Z eolite.
T h e s is  A d v iso r :  P rof. Dr. P itt S u p a p h o l 3 6  pp.

K e y w o r d s:  A n tib a cter ia l a c t iv ity , L D P E , L o w  d e n s ity  p o ly e th y le n e , z e o lite ,
A g /z e o lit e ,  io n  e x c h a n g e  eq u ilib r iu m  iso th erm

In th is  th e s is  the a b ility  o f  ion  e x c h a n g e  o f  C u 2+ and  N a +  io n  on  
z e o l ite  w a s  stu d ied . T h e  io n  e x c h a n g e  eq u ilib r iu m  iso th erm  w a s  p lo tted  and sh o w e d  
th e  lo w  c a p a c ity  o f  C u 2 +  that e x c h a n g e  into th e  z e o l ite  (7 2 0 0  p p m  o f  C u 2+). 
F u rth erm ore, the a n tib acter ia l m aster  batch  p ro d u ced  from  T h e  lo w  d en s ity  
p o ly e th y le n e  (L D P E ) an d  an in o rg a n ic  f iller , z e o l it e -A  w a s  s u c c e s s fu lly  p rod u ced  b y  
u sin g  tw in  s c r e w  extru d er te ch n iq u e . T h e  z e o l it e -A  w a s  im p reg n a ted  w ith  A g 4 and  
C u 2+ at v a r io u s  ratio s to  s tu d y  th e  e f fe c t  o f  an tib acter ia l a c t iv ity  o f  z e o l ite -A  from  
th o se  fo r m u la s . C o lo r  o f  th e  m aster  batch  is b lu e -g r e e n  for L D P E  co m p o u n d e d  
A g /C u  z e o l i t e -A  and dark b row n  for L D P E  co m p o u n d e d  A g  z e o lite .T h e  ad d itio n  o f  
A g + and C u 2+ in to  th e  z e o l i t e -A  is  d u e to  o v e r c o m e  th e  c o lo r  in s ta b ility  o f  p rod u ct in 
A g  z e o l ite . T h e  sc a n n in g  e le c tr o n  m ic r o sc o p e  (S E M ) m icro gra p h  sh o w e d  the w e ll  
d isp e r s io n  o f  z e o l it e -A  in  m aster  batch . X -ra y  f lu o r e sc e n c e  sp e c tr o sc o p y  (X R F )  
sh o w e d  th e  b etter  e x c h a n g e  a b ility  o f  A g + co m p a red  w ith  C u 2+ o b se r v e d  from  the  
red u ction  o f  C u 2+ in  th e  z e o l it e -A  at the certa in  ratio  o f  A g +/C u 2+. T h e X -ra y  
d iffra c tio n  (X R D )  graph  and d ifferen tia l sc a n n in g  c o lo r im e tr y  th erm o gra m  sh o w e d  
the red u ctio n  o f  c r y s ta llin ity  o f  p la st ic  w h e n  c o m p o u n d  w ith  f iller . T h e z e o lite -A  
c o n ten t in  m a ster  b atch  w a s  in v e s t ig a te d  b y  th erm o gra v im etr ic  a n a ly s is  (T G A ) and  
it sh o w e d  that f ille r  w a s  in  th e  m aster  batch  in  th e  vary  ran ge from  14 .46 %  to  
3 4 .4 1 % . T h e  a n tib acter ia l a c t iv ity  te st  sh o w e d  th e n e g a tiv e  resu lt d u e  to  the lo w  
c o n cen tra tio n  o f  m eta l r e le a se d  from  the m aster  b a tch . H o w e v e r , there are o n e  
form u la  o f  m aster  b atch  that can  in h ib it  the g ro w th  o f  b acteria  w h ic h  is  th e  m aster  
batch  from  L D P E  c o m p o u n d e d  w ith  A g :C u  =  2:1 z e o lite .
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e p o x y  co a te d , (C ) ty p e  A C  an tim icro b ia l z e o l it e  c o a te d , and  
(d ) ty p e  A K  an tim icro b ia l.

2 .8  S E M  m icro gra p h  o f  N Z  (sc a le  bar are 100  m icro n  and  2  
m ic r o n  for A  and B

2 .9  B a c te r ic id a l a c t iv ity  o f  N Z -N O  in P B S  pH  7 .4  3 7  °c ag a in st  
(A )  E. coli and (B )  B. subtilis

4.1  G raph b e tw e e n  a) A g + io n  co n cen tra tio n , (b ) C u 2+ io n  
c o n c e n tr a tio n  im p reg n a ted  in to z e o l it e -A  and e x c h a n g e  tim e  
up to  4 8  hours.

4 .2  Ion  e x c h a n g e  iso th erm  o f  C u 2+-N a + pair
4 .3  D S C  th erm o gra m  o f  L D P E  and L D P E  m aster  b a tch

T G A  th erm o gra m  o f  m aster  b a tch es

Q u a n tity  o f  C u  and  A g  in  z e o lite  o b ta in ed  from  X R F  data

N u m b e r  o f  b acteria  c o lo n y  w h en  sh a k in g  w ith  m aster



X

b a tc h e s  for 2 4  h ou r
A 1 C a lib ra tio n  cu rve  o f  C u 2f s o lu t io n  for A A  a n a ly s is . 33
A 2  C a lib ra tion  cu rve  o f  A g +  so lu t io n  for A A  a n a ly s is  33
C l  T h e  c o m p r e sse d  m aster  b a tch es a ) L D P E + z e o lite  m aster  35

b atch  b ) L D P E + A g :C u  =  2:1 m aster  batch  c )
L D P E + C u /z e o lite -A  m aster b atch  d ) L D P E +  A g :C u  =  0 .5 :1  
m a ster  batch  e )  E D P E + A g :C u  = 1 : 1  m aster b a tch  and f)
L D P E +  A g /z e o lit e -A  m aster b atch
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