
CHAPTER I

I N T R O D U C T I O N

1.1 T h e  S ta te m e n t  o f  P ro b lem

T h e rein forcem en t o f  rubber is ex p ressed  by en h a n cem en t o f  the m od u lu s and failure  
p roperties (te n s ile  and tear strength o f  the v u lca n iza tes). T h e m ain  aim  for filler  add ition  is to  
im p rove certain  properties and ch eap en  th e com p o u n d . T h e e f fe c ts  o f  f iller  on the m ech an ica l 
and other p roperties o f  the c o m p o s ite s  dep en d  stro n g ly  on  its sh ap e , particle size , aggregate  
s iz e , su rface ch aracteristics and d egree o f  d isp ersio n . In gen era l, the m ech an ica l properties o f  
the c o m p o s ite s  f illed  w ith  m icro n -sized  filler  p artic les are in ferior  to th ose  f illed  w ith  
n an op artic les o f  the sam e filler.

C a lc iu m  carbonate is an in ex p e n s iv e  natural m ineral so  it h as b een  used  as a filler  for 
rubber and p la stic  for m any years. H istor ica lly , it has b een  u sed  as f iller  for rubber and p la stics  
for sav in g  p o lym er con su m p tion  and red u cin g  the co st. T h e p artic le  s iz e  o f  m ost com m erc ia lly  
av a ilab le  ca lc iu m  carbonate varies from  1 to 5 0  m icrom eter . T h e  resu lts  o f  num erous stu d ies  
have ind icated  the im p rovem en t in the m ech an ica l p rop erties o f  m icro n -s ized -ca lc iu m  
carbonate f illed  c o m p o site s  w h ich  is fou n d  to b e  m in im u m . O n e o f  the k ey  factors is b e liev ed  
to be the p oor filler-rubber in teraction . T h e  use o f  n a n o ca lc iu m  carb on ate  particles m ay bring  
n ew  in sig h ts in the study o f  ru b ber-filler  in teraction , b eca u se  th e  dram atic increase in the  
in terfacial area b etw een  the filler  and rubber g iv e s  the h igh  su r fa c e -to -v o lu m e  ratio. Further 
m ore, m an y effo rts  have b een  d ev o ted  to su rface  m o d ifie d  ca lc iu m  carbonate particles to  
in crease the p o lym er-filler  in teractions.

T h erm op lastics, such  as p o ly (v in y l ch lo r id e) and p o ly p ro p y len e  filled  w ith  
n an oca lc iu m  carbonate have been  stu d ied . O n ly  a fe w  research  w o rk  on  rub ber-n an ocalcium  
carbonate co m p o s ite s  w a s  perform ed. T h erefore , th e  o b je c tiv e  o f  th is  w ork  is to prepare natural 
rubber com p ou n d  by fillin g  w ith  m o d ified  and u n m o d ified  su rfa ce  n an oca lc iu m  carbonate at 
load in g  range o f  0 to  50  phr. T en sile  strength , m od u lu s 3 0 0  ( te n s ile  stre ss  at 300%  elo n gatio n )
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and tear strength w ere in vestigated . T h e m ech a n ica l p roperties o f  the rubber com p ou n d  filled  
w ith  n an oca lc iu m  carbonate w ere com p ared  w ith  that f illed  w ith  com m erc ia l re in forcin g  and 
n on -rein forcin g  filler  such as carbon b lack , s il ic a  and 2 |i-c a lc iu m  carbonate.

1.2 O b je c t iv e s

T h e o b jec tiv es  o f  th is research  are as fo llo w s:
1. T o  prepare natural ru b b er/n an oca lc iu m  carbonate c o m p o s ite s  and in v estig ate  

the e ffe c t  o f  filler  con ten t on  the m ech an ica l p rop erties o f  co m p o s ite s .
2 . T o  com pare the m ech an ica l p rop erties o f  natural ru b b er/n an oca lciu m  carbonate  

co m p o site s  w ith  co m m erc ia l re in forc in g  and n on -re in fo rc in g  filler.

1 .3  S c o p e  o f  th e  In v e s t ig a tio n

T h e natural rubber/nanocalcium  carb on ate  c o m p o s ite s  w ere  prepared at various  
load in g  lev e l o f  n an ocalc ium  carb on ate . T h e  m ech an ica l p rop erties rubber filled  w ith  
n an oca lc iu m  carbonate, carbon b lack , s i l ic a  and 2 p -c a lc iu m  carb on ate at sam e ratio w ere  
in vestigated  and com pared.

T h e exp erim en ta l procedures w er e  carried ou t as fo llo w s:
1. In vestiga te  literature su rvey  and stu d y  th e  research  w ork .
2. Prepare the com p oun d  o f  natural rubber f illed  w ith  coa ted  and u n coated  n an oca lc iu m  

carbonate at 0 -5 0  phr.
3. In vestiga te  the m ech an ica l p rop erties o f  natural ru b b er/n an oca lc iu m  carbonate.
4 . Prepare the com p oun d  f illed  w ith  carb on  b lack  (3 3 0 ), s ilic a , 2 fi-ca lc iu m  carbonate, 

u n coated  and coated  n a n o c a lc iu m  carb on ate  at the sam e lo ad in g  lev e l.
5. In vestiga te  the m ech an ica l p rop erties o f  rubber co m p o u n d  f ille d  w ith  carbon b lack  

(N 3 3 0 ) , s ilica , 2 p -ca lc iu m  carb on ate , u n coa ted  and coa ted  n an oca lc iu m  carbonate.
6. S tu d y the crosslin k in g  d en sity  and  the cure ch aracteristics.
7. S u m m arize  the results.
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