
CHAPTER I 
INTRODUCTION

T h e  m ajority  o f  T h a ilan d  industria l p la stic s  m a d e  in  T h a ilan d  are 
co m m o d ity  p la stic s  su ch  a s p o ly e th y le n e  (P E ), p o ly p ro p y len e  (P P ) an d  p o ly v in y l  
ch lo r id e  (P V C ). T h ese  p la stic s  h a v e  g o o d  properties at ro o m  tem perature b u t the  
strength  is  n o t  com p arab le  to  en g in eer in g  p lastic . H o w ev er , c o m m o d ity  p la stic s  
are co n s id era b ly  ch eap er  th an  en g in eer in g  p lastics . S o  it  is  n e c e ssa r y  to  m o d ify  
an d  d e v e lo p  th e prop erties o f  co m m o d ity  p la stic s  b y  in corp oratin g  a d d itiv es  su ch  
as fillers  or b len d  it w ith  o ther p o ly m ers. T o  d ev e lo p  and m o d ify  th e  p rop erties o f  
co m m o d ity  p la stic s , it is  n e c e ssa r y  co n sid er  w h ic h  properties n e e d  im p rovem en t. 
F or industria l resin s, v ariou s ad d itives are co m p o u n d ed  in to  c o m m o d ity  p la stic s  to  
g e t d esirab le  properties.

H ig h -d en sity  p o ly e th y le n e  (H D P E ) is  o n e  o f  th e  ou tstan d in g  
th erm o p la stic  p o ly o le f in s . It is  m an u factu red  b y  e th y len e  p o ly m er iza tio n  an d  has 
a d en s ity  b e tw e e n  0 .9 4 -0 .9 7  g /c m 3. T h e seren d ip itou s d isco v ery  o f  H D P E  w a s  b y  
in v estig a to rs at Standard O il o f  Indiana and P h illip s P etro leu m  se e k in g  to  
o lig o m e r iz e  e th y len e  to  g a so lin e -s iz e  m o le c u le s . W h erea s lo w -d e n s ity
p o ly e th y le n e  (L D P E ) fin d s  its greatest u se  in  th e m anufacture o f  film , th e  stiffer  
H D P E  h as its  m ajor u se s  in  th e m an u factu re o f  b o ttles  b y  b lo w  m o ld in g  an d  in  
structural parts b y  in jec tio n  m o ld in g . D u rin g  m an u factu rin g  o f  H D P E  prod u cts, 
th e y  w ere  p a ssed  th rough  m a n y  fab rication  p ro cesses . T h e y  u n d ergo  reaction  
w ith  o x y g e n , w h ere  acce lera ted  b y  h ig h  tem perature, h ig h  sh ea r in g  rate and  
residual free  radical. N o t  o n ly  th e m an u factu rin g  step s, w h ic h  b rin g  about 
o x id a tio n  in  H D P E  m o le c u le s , b u t a lso  the storage co n d itio n s  o f  th e  m aterial. S o  
w e  h a v e  to  e lim in a te  th is p h en o m en a  to  en h an ce  p o ly m er  p rop erties and m ak e  
p o ly m er  r e c y c le  again .
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A d d itio n  o f  an tiox id an ts is  th e  m o st  c o m m o n  m eth o d  o f  stab iliza tion . 
H o w e v e r , th ere are m a n y  ty p e s  o f  an tiox id an ts a v a ila b le  in  th e  m ark etp lace , so  the  
m o re  in fo rm a tio n  th e  m o re  profit. A s  m en tio n  a b o v e  to  stu d y  th e  e f fe c t  o f  
an tiox id an ts o n  serv ice  p rop erties o f  H O P E  an d  p erform an ce te s tin g  o f  
an tiox id an ts o f  H O P E  are m u ch  m o re  im portant.

T h is  th es is  w a s  a  co o p era tiv e  p ro ject b e tw e e n  th e P etro leu m  A u th ority  o f  
T h ailan d  (P T T ) an d  T h e  P etro leu m  an d  P etro ch em ica l C o lle g e  C h u la lo n g k o m  
U n iv e r s ity  (P C C  C U ) to  stu d y  th e  e ffe c ts  o f  an tiox id an ts o n  th e  th erm al prop erties  
o f  H O P E . T h e  resu lts o f  th is  th e s is  sh o u ld  p ro v e  v a lu a b le  fo r  in v estm en ts  in  
future H O P E  p ro cesse s . H o w ev er , H D P E  m arkets are h ig h ly  co m p etit iv e . T h e  
m a in  H D P E  p rod u cers in  T h a ilan d  are T h ai P etro ch em ica l Indu stry (T P I), T hai 
P o ly e th y le n e  C o . L td., (T P E ), an d  B a n g k o k  P o ly e th y le n e  C o . L td ., (B P E ). T h e  
m ajor m ark et fo r  H D P E  is  in  p a ck a g in g  p rod u cts w ith  a m in o r  m ark et in  in jec tio n -  
m o ld e d  p rod u cts. C o m p a riso n  o f  ad d itive  p erform an ce c o u ld  h e lp  to  red u ce  co sts  
i f  w e  c h o o s e  a d d itiv es o f  th e sa m e or  b etter e f f ic ie n c y  b u t lo w e r  in  p rice . T o  
a c c o m p lish  th is research  g o a l, p h e n o lic  prim ary an tiox id an t an d  p h o sp h ite  
seco n d a ry  an tiox id an t w e r e  e m p lo y ed . E xtru sion  grade H D P E  w a s  su p p lied  b y  
T h ai P o ly e th y le n e  C o ., Ltd. an d  B a n g k o k  P o ly e th y le n e  C o ., Ltd.
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