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INTRODUCTION

1.1 Purpose of investigation

Polym er b lend ing  is a conven ien t route fo r the developm ent o f  new po lym e ric  

materia ls, w h ich  combines the exce llen t properties o f  more than one ex is ting  po lym er. 

Th is  strategy is u sua lly  cheaper and less tim e -consum ing  than the deve lopm ent o f  

new monomers and/or new po lym e riza tion  route. P o lym er b lend ing  usua lly  takes 

place in processing machines, such as tw in -sc rew  extruders, w h ich  are considered  

standard indus tria l equipm ent (C o r, M a rtin , Chris tophe and Robert, 1998). The  

g row th  in the use o f  po lym e r b lends is m a in ly  due to th e ir a b ility  to com b ine  the 

properties o f  th e ir phases in  a un ique product. The fin a l properties o f  p o lym e r blends  

arc d ire c tly  re la ted to the qua lity  o f  the ir m o rpho logy w h ich  in tu rn depends on 

rheo log ica l p roperties o f  the phases o f  the b lend, on co m p a tib ility  between the 

po lymers fo rm ing  the b lend (O lab is i, Roberson and Shaw, 1979).

The p o lym e r blends arc e ither m isc ib le  or im m isc ib le . In m isc ib le  po lym e r 

blends, both b lend components lose part o f  th e ir id en tity  and the fin a l properties  

usua lly  are the a rithm e tica l average o f  both b lend components. In  im m isc ib le  po lym e r  

blends, the properties o f  all b lend components are present. H owever, most o f  p o lym e r  

blends are im m isc ib le  o r in com pa tib le  at the m o lecu la r leve l, because the 

com b ina to ria l en tropy o f  m ix in g  o f  tw o  po lym ers is d ras tica lly  sm a lle r than that o f  

low  m o lecu la r w e igh t m ix tu res , whereas the en tha lpy o f  m ix in g  is often pos itive  or 

near zero. The in com pa tib ility  o f  po lym e ric  blends is responsib le fo r poor mechanical 

properties because o f  a lack o f  phys ica l and chem ica l in te rac tions across the phase



2

boundaries and poo r in te rfae ia l adhesion. There lore, eom pa tib iliza tion  is demanded lo  

obta in a blend w ith  desired properties. A  com m on way to im prove  the co m p a tib ility  

and in te rfae ia l adhesion o f  p o lym e r blends is to add com pa tib iliz c rs  o r in te rfae ia l 

agents (Paul and Newman, 1978). The com pa tib ilize rs  may be a hom opo lym er o f  

suitable b lock o r g ra ft copo lym er. It w e ll know n  that a g ra ft copo lym e r is an e ffic ie n t 

com pa tib ilize r fo r im m isc ib le  p o lym e r blend.

C om pa tib iliza tio n  o f  a c ry lon itr ile -bu tad iene -s ty renc  (A B S ) and h igh -dens ity  

po lye thy lene (H O PE ) blends has been the considerable research and deve lopm ent in  

recent decades. Both o f  ABS  and 11DPE arc tw o o f  the most w id e ly  used p lastics in  

the w o rld  as structura l m ate ria ls fo r engineering applica tions. The A B S  is a 

copo lym er e xh ib it in g  a re la tive ly  e ffe c tive  degree o f  toughness and d im ensiona l 

s tab ility . A B S  is comprised o f  styrene, a c ry lo n itr ile  and butadiene m onom er units. 

The po lybu tad iene e lastomeric com ponent o f  A B S  exists as a discrete phase dispersed  

in the therm op lastic components, f l ic  n itr i le  groups from  ne ighboring  chains attract 

each other, due to the ir p o la r ity , w h ich  b inds the chains together. The presence o f  

styrene gives the materia l a sh iny, im pe rious surface. Butadiene, ow ing  to its elastic  

properties, p rov ides A B S  w ith  resilience. A B S  copo lym ers may e xh ib it less than  

desirable env ironm enta l s tab ility , due to re la tive ly  inadequate so lvent resistance, an 

overcoat is o ften applied to artic les constructed o f  ABS . T h is  d isadvantage m igh t also  

be addressed v ia  b lend ing  A B S  w ith  a m ate ria l e xh ib it in g  a better w ea th e rb ility  

and/or so lvent resistance than A B S . HDPE is a w e ll-kn ow n  versatile the rm op las tic  

materia l and h igh com m erc ia l in terest due to the ir w ide  range o f  phys ica l and 

chem ical properties. T he ir use in po lym e r blends o f  techno log ica l in terest has been 

lim ited  due to th e ir typ ica l non -po la r character lead ing to poor adhesion (S ingh, 

Tambe, Sum ui, Raja and Dh irendra , 2006). H igh -dens ity  po lye thy lene  w ith  im proved
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b ind ing  capab ilities can be obta ined by  inserting po la r functiona l groups to create 

reactive spots in  the inert backbone (Ana , Joao and F ige iro , 2008). M a le ic  anhydride  

(M A H ) is one o f  the w id e ly  used v in y l monomers fo r g ra ft m od if ic a tio n  o f  

polyethylenes. M A H  m od ifie d  po lye thy lene is an essential part o f  many p las tic  

fo rm u la tions. They arc used as com pa tib iliz c rs  fo r A B S /H D P E  blends and cou ld  

im prove the properties o f  neat ABS .

In th is  study, the com pa tib iliza tio n  o f  A B S /H D P E  blends by m a le ic  

anhydride grafted FIDPE, as a func tion  o f  the b lend ra tio  and com pa tib iliz c rs  

concentra tion , was investigated to op tim ize  the physica l and mechanica l p roperty  o f  

A B S /H D P E  blend.

1.2 Research objectives

The m a in purpose o f  th is study is to focus on the com pa tib iliz in g  o f  

A B S /H D P E  blends using H D P E -g -M A H  as a com pa tib ilize r. Rheo log ica l and 

m orpho log ica l behavior, im pact strength, therm al, and weathering properties o f  the 

resu lting  A B S /H D P E  blends are investigated fo r the com pa tib iliza tio n  o f  A B S /H D P E  

blends.

1.3 Scope of the research

The scope o f  th is research w o rk  includes:

1. L ite ra tu re  survey and in -depth study o f  th is  research w o rk .
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2. P reparation o f  H D P E -g -M A H  at various M A H  g ra ftin g  ratios (1 , 2, 3, 4 

and 5 p lir )  using a tw in -sc rew  extruder.

3. P reparation o f  A B S /I ID P E  blends w ith  H D P E -g -M A H  eom apa tib ilize r at 

A B S /H D P E  b lend ratios o f  100/0. 80/20. 60/40, 50/50. 40 /60, 20/80 and 

0/100 w ith  the op tim um  com pa tib iliz e r content using a tw in -sc rew  

extruder.

4. Investiga tion  o f  F T -IR  spectra to v a lid ity  the g ra ftin g  o f  M A  on to  I1DPE

5. M easu rem en t o f  rh e o lo g ic a l b e h a v io r  o f  the b le n d s  u s in g  a c a p illa ry  

rh e om e te r to  s tu d y  the c o m p a t ib i l i t y  o f  the  b le nd s  based o n  a lo g  a d d it iv i ty  

R ile  m ode l.

6. Observation o f  the m o rpho log ica l structures o f  the A B S /H D P E  blends 

using scanning e lectron m ic roscop ic  (S E M ) technique.

7. Eva lua tion  o f  thermal properties o f  the blends using d iffe re n tia l scanning  

ca lo rim e try  (DSC ).

8. Measurement o f  tensile properties, fle xu ra l strength, and Izod im pact 

strength o f  the blends to evaluate the b lend com pa tib ility .

9. Measurement o f  weathering test o f  b lend samples using weather-o -m eter  

w ith  A S T M  G 155

10. S um m ariz ing  the results, pub lish ing  the research outcomes in  proceed ing  

o f  po lym e r conferences, w r it in g  the thesis.
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