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APPENDICES

Appendix A Scanning electron microscopy.

Scanning electron m icroscopy is a practical technique used for studying  
m orphology o f  polym ers and identification o f  the elem ental constituents o f  the area 
o f  specim en. T his technique uses electron beam , usu ally  from tungsten filam ent to 
interact w ith  so lid  surface. W hen electron beam  im pinges the surface, three types o f  
interaction m ay occur i.e ., backscattered electron, secondary electron and X-ray 
photon.

To qualify  and quantify the elem ent at the surface, electron d ispersive  
detector w as used. A  SEM -JEO L JSM  5200-2A E  w ith  a m agnification  o f  the im ages 
w as 7 5 0 0  tim es at 20  k v .

A ll o f  d ispersing chem icals m ust have particle s ize  less than 5 pm  w hich  is an 
average particle s ize  o f  rubber particle. For m orphology รณdy, all o f  dispersing  
chem icals such calcium  carbonate, adm icelled  silica , precipitated silica , sulphur, 
wingstay-1, Z D EC  and ZnO w ere dried on stubs. Each รณb w ere coated b y  gold  and 
scanned by SEM  w ith  m agnification 7 500  tim es at 25 K V  to ch eck  particle s ize  o f  
each dispersing chem icals.

There w ere tw o difference fonctions o f  the dispersing ch em ica ls w hich  were 
filler and vulcanization . A ll o f  them w ere scanned by SE M  to ch eck  average particle 
size  as show n in Figure A1 and Figure A 2  respectively.
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Filler

(a) ~  3 pm

(b) ~  0.5 pm  (c ) ~  2 pm

Figure Al SEM  m icrographs o f  the variety o f  filler (a) C alcium  carbonate 
(b) A d m icelled  silica  (c) Precipitated silica.
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V u lcan izin g  agent

(c) ~  2 pm  (d) ~  0.5 (am

Figure A2 SEM  m icrographs o f  the variety o f  filler (a) Sulphur (b) W ingstay-L  
(c) ZD EC  (d) ZnO
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Appendix B The effect of sulphur content on the mechanical properties of 
rubber Film.

Natural rubber latex (N R )

Figure B2 Tear strength o f  unaged and aged vulcanized  N R  film s.
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Deproteinized Natural rubber latex (DPNR)

Figure B 4 Tear strength o f  unaged and aged vulcanized  D N R L  film s.
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