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Introduction | Background 
	
  
•  Nanocatalysts	
  used	
  in	
  Fischer-­‐Tropsch	
  reac)ons	
  
•  Fischer-­‐Tropsch	
  reac)ons	
  convert	
  syn-­‐gas	
  (H2+CO)	
  into	
  hydrocarbon	
  
chains	
  

•  Nanopar)cles	
  are	
  placed	
  on	
  alumina	
  support	
  structures(granules)	
  
•  Structure	
  of	
  granules	
  and	
  nanopar)cles	
  helps	
  dictate	
  hydrocarbon	
  
lengths	
  

•  Catalyst	
  nanopar)cle	
  types:	
  Fe,	
  Cu,	
  Co,	
  Cu/Co,	
  and	
  Co/Fe	
  in	
  various	
  
percentages	
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Catalyst 



Introduction | Objectives 
	
  
•  Collect,	
  store,	
  and	
  analyze	
  data	
  
•  Iden)fy	
  characteris)cs	
  which	
  may	
  contribute	
  to	
  catalyst	
  
longevity	
  and	
  product	
  selec)vity	
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Characterization Methods 
•  Thermal	
  Analysis	
  using	
  TGA	
  and	
  DTA	
  instruments	
  

•  Observing	
  the	
  change	
  in	
  mass	
  of	
  the	
  catalyst	
  at	
  any	
  temperature	
  
between	
  ~25oC	
  and	
  500oC	
  	
  

	
  

• Magne)c	
  Studies	
  using	
  VSM	
  instrument	
  
•  Determining	
  change	
  in	
  the	
  magne)c	
  proper)es	
  of	
  catalyst	
  samples	
  
before	
  and	
  aVer	
  gas	
  chromatography.	
  
	
  

•  Surface	
  Analysis	
  using	
  PALS	
  &	
  BET	
  devices	
  
•  The	
  porosity	
  of	
  a	
  sample	
  contributes	
  to	
  its	
  overall	
  surface	
  area	
  and	
  
reac)on	
  sites.	
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Characterization Methods 

6 

DTA and TGA 
Devices 

 at LA Tech 



Characterization Methods 
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VSM Instrument 
 at Grambling State 



Characterization Methods 
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PALS Device 
 at Grambling State 



Results 
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•  VSM	
  results	
  indicate	
  increasing	
  ferromagne)c	
  proper)es	
  
aVer	
  gas	
  chromatography(reac)on).	
  	
  	
  

•  PALS	
  data	
  indicates	
  that	
  porosity	
  of	
  tested	
  samples	
  increases	
  
with	
  iron	
  content	
  

•  Ini)al	
  TGA	
  indicates	
  some	
  difference	
  oxida)on	
  of	
  the	
  Co/Fe	
  
nanopar)cles	
  in	
  comparison	
  to	
  the	
  Co	
  granules.	
  	
  

	
  



Next Steps 
	
  
•  Con)nue	
  current	
  characteriza)on	
  process	
  to	
  include	
  a	
  

greater	
  variety	
  of	
  percentages.	
  

•  Increase	
  the	
  sensi)vity	
  of	
  the	
  magne)c	
  proper)es	
  
observa)ons	
  using	
  a	
  superconduc)ng	
  quantum	
  interference	
  
device	
  (SQUID)	
  magnetometer.	
  

•  Analyze	
  collected	
  data	
  and	
  determine	
  proper)es	
  related	
  to	
  
most	
  effec)ve	
  	
  overall	
  catalyst	
  for	
  specific	
  reac)ons.	
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Questions? 
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Thermal Analysis   
•  Thermal	
  Analysis	
  data	
  collected	
  using	
  DTA	
  and	
  TGA	
  
instruments.	
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DTA and TGA instruments 



Magnetic Studies 
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Surface Analysis  
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BET Device 


