
CHAPTER V

CONCLUSIONS AND RECOMMENDATION

5.1 Conclusions

The g ra ft copo lym ers o f  H D PE  and M A H  had been successfu lly  

prepared in  a m o lten  state by mechanica l shear rates and therm al in it ia t io n  in  the 

presence o f  DCP in it ia to r. Q uan tifica tio n  o f  the grafted M A H  on the H D PE  was 

perform ed by  considering the level o f  ca rboxy lic  acid from  the hyd ro lys is  o f  

anhydride group in M A H  as determ ined by titra tio n  w ith  standard K O H  so lu tion  in 

ethanol. A n  M A H  add ition  o f  2 ph r y ie lded the highest g ra ftin g  y ie ld  o f  1.5% onto  

H D PE  chains. F T -IR  spectra con firm ed  that M A H  was successfu lly grafted onto  

H D PE  chains.

A BS  and HDPE are the incom pa tib le  blend. The H D P E -g -M A It can be 

used to  so lve the prob lem  o f  in com pa tib ility  o f  A B S /H D P E  blends. The ro le  o f  

H D P E -g -M A H  are found, in  th is research, as an in te rfac ia l agent and im pact m o d if ie r  

to  p rov ide  the better in tc rfa c ia l adhesion between A BS  and HDPE  by enhancing the 

depression o f  the m ino r phase drople ts, h inde ring  coalescence and reducing in te rfac ia l 

tension.

The com pa tib iliz in g  e ffec t in the industria l applica tions o f  A B S /H D P E  

blends by H D P E -g -M A lI on the mechanical properties was found. The im pact 

strength, tensile  strength and e longa tion at break o f  the blends were im p roved  by  

using the H D P E -g -M A H  as com pa tib ilize rs . The im pact strength o f  the blends sharp ly  

increased when HDPE  was the con tinuous phase. The add ition  o f  2 ph r load ing  o f
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H D P E -g -M A H  com pa lib ilize r cou ld  not im prove  the fle xu ra l strength. One has to  

keep il l m ind  that, fo r a spec ific  p roperty requ ired in the b lends, A B S /H D P E  blend  

increases im pact strength and tensile strength at the expense o f  reduced fle xu ra l 

strength.

On eva luation o f  com pa tib ility , the log  a d d it iv ity  ru le model is applied  

to the shear v iscos ity  data from  the cap illa ry  rheometer fo r com pa tib ility  study o f  

A B S /H D P E  blends by H D P E -g -M A H . The pos itive  dev ia tion  behavio r was observed  

at h igh shear rates fo r the A B S -r ic h  phase and at h igh  shear rates fo r the H D P E -rich  

phase. The pseudoplastic behav io r (shear-th inn ing ) was observed fo r every b lend ratio. 

M o rpho log y  o f  the blends was im proved  by  add ition  o f  H D P E -g -M A H . The H D PE -g -  

M A H  cou ld  reduce the size o f  the dispersed phase partic les, w h ich  produced more  

un ifo rm  d ispersions and fin e r pa rtic les to fo rm  the co -continuous phase o f  the blends. 

The extent o f  phase c o m p a tib ility  depends on the b lend cond ition  i.c. b lend  

com pos ition , v iscos ity  ra tio  o f  b lends, m ix in g  tim e, and com pa tib ilize r load ing. Glass 

trans ition  temperature and m e lt in g  temperature from  DSC measurement were close to  

those o f  the base resin. Such results im p lie d  some m is c ib ili ty  at the m o lecu la r leve l o f  

some b lend ratios com pa tib iliz cd  by H D P E -g -M A H . Nevertheless, the in te rfac ia l 

adhesion between tw o  phases was im proved as evidenced by  the mechanica l 

properties. The weathering test was also exam ined by m on ito r in g  the ye llowness  

sh ifts (A  E ) .  The A E  va lue o f  a ll b lend ratios decreased when increased the HDPE  

contents. It can be exp la ined that the HDPE has a greater p ropo rtion  o f  c rys ta lline  

regions; the size and size d is tr ib u tio n  o f  c rys ta llin e  regions are determ inants o f  

env ironm en t resistance. VVe cou ld  then conclude that the H D P E -g -M A H  provides  

better in te rfa c ia l adhesion between the tw o  phases.
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5.2 Recommendation for the future work

] .  T o  rcchcck the therm al p roperties o f  the b lends con ta in ing  HDPE  

w h ich  owns a ve ry weak Tg, the DSC equ ipm ent should have tw o  furnaces w ith  a 

bu ild - in  con figu ra tion  to a llow  ve ry  fast con tro lled  linea r heating and coo lin g  

scanning to 750 K  m in ’ 1. W ith  the more precise Tg values o f  the neat po lym ers and 

the b lends, an accurate eva lua tion  o f  b lend com pa tib ility  by  the com pa tib iliz e r shall 

be realized. A no the r route to characterize the Tg o f  HDPE  is to  use the technique o f  

dynam ic mechanica l analysis (D M A )  in w h ich  Tg o f  the HDPE  phase can be better 

observed.

2. The questiona l causes o f  therm al o x id a tive  degradation du ring  g ra ft 

copo lym e riza tion  o f  M A H  on H D PE  must be cleared. M o d if ic a tio n  o f  the ex truder by  

equ ipp ing  an inert gas flo w in g  u n it th roughout the reactive g ra ftin g  is essential. Bette r 

results can be acquired together w ith  characte riza tion o f  H D P E -g -M A H  in  terms o f  

g ra ftin g  y ie ld  and chem ica l com pos ition .

3. F rom  the result o f  th is  study, the A B S /H D P E  blends by  H D P E -g -M A H  

as com pa tib ilize rs  can be applied fo r a p ilo t p roduc tion  scale o f  the A B S  a lloys that 

are used in outdoors app lica tions. However, more experim ents are needed.

4. The amount o f  the H D P E -g -M A H  com pa tib ilize r used in  the blends  

should be increased to 5 to 10 phr.

5. Shear rate and e longa tiona l stress should be increased du ring  b lend

com pounding.
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