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•  Par$cles	
  are	
  iden$fied	
  from	
  the	
  matrix	
  based	
  
on	
  image	
  contrast	
  from	
  a	
  BSE	
  image	
  

•  Size,	
  shape,	
  and	
  morphology	
  of	
  each	
  
individual	
  par$cle	
  in	
  the	
  field	
  of	
  view	
  is	
  
characterized	
  by	
  the	
  image	
  processing	
  
so@ware	
  based	
  on	
  the	
  number	
  of	
  pixels	
  
contained	
  by	
  a	
  par$cle	
  
-­‐  Area	
  
-­‐  Diameter	
  
-­‐  Perimeter	
  
-­‐  Orienta$on	
  
-­‐  Aspect	
  ra$o	
  
-­‐  Shape	
  (roundness)	
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  gray	
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background	
  gray	
  
level	
  



Allows	
   classifica$on	
   of	
   each	
   par$cle	
   into	
  
different	
   groups	
   based	
   on	
   its	
   elemental	
  
components	
  	
  

Higher	
   Si	
   content	
   in	
  
this	
  par$cle	
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Precipitated	
   minerals	
   in	
   a	
  
polished	
   rock	
   are	
   classified	
  
and	
   color-­‐coded	
   based	
   on	
  
their	
   iden$fied	
   elemental	
  
components	
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Ternary	
  diagram	
  showing	
  the	
  
distribu$on	
  of	
  sizes	
  and	
  elemental	
  
ra$os	
  of	
  the	
  par$cles	
  

Expands	
  the	
  EDS	
  capability	
  of	
  the	
  SEM	
  

Allows	
  automated	
  analysis	
  of	
  
precipitates	
  embedded	
  on	
  a	
  matrix	
  	
  

Makes	
  it	
  easier	
  to	
  obtain	
  physical	
  
sta$s$cs	
  of	
  par$cles	
  that	
  require	
  larger	
  
field	
  of	
  view	
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Limita)ons	
  

Energy	
  resolu$on:	
  	
  130	
  eV	
  
Spa$al	
  resolu$on:	
  ~1	
  µm3	
  	
  	
  	
  	
  
Limit	
  of	
  Detec$on	
  	
  

1000	
  –	
  3000	
  ppm	
  (0.1	
  –	
  0.3%)	
  	
  
Accuracy:	
  	
  ~95	
  %	
  
Rela$ve	
  Error: 	
  	
  	
  	
  1%	
  	
  for	
  polished	
  sample	
  with	
  standards	
  

	
   	
   	
   	
  	
  	
  	
  5%	
  	
  for	
  par$culates	
  and	
  rough	
  surfaces	
  without	
  standard	
  
	
   	
   	
   	
  	
  	
  	
  major	
  components	
  (>10%) 	
  	
  	
  	
  +	
  5%	
  
	
   	
   	
   	
  	
  	
  	
  minor	
  components	
  (1	
  –	
  10%)	
  	
  	
  +	
  5	
  –	
  10%	
  
	
   	
   	
   	
  	
  	
  	
  trace	
  components	
  	
  (<1	
  %) 	
  	
  	
  	
  +	
  10	
  –	
  20%	
  

	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  Not	
  a	
  surface	
  analysis	
  technique!!!	
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