
Synthesis  Of Transi t ion Metal  Nanopar t ic les 
Using Combust ion Based Techniques

Solut ion combust ion synthesis  (SCS) i s  a  widely  used technique for  synthesiz ing var iety  of  high pur i t y 
oxide nanopar t ic les . Two bas ic  modes for  combust ion synthesis  are  the se l f-propagat ing high temperature 
synthesis  (SHS) and Volume Combust ion Synthesis  ( VCS). The fi rs t  method is  based on the react ion 
that  i s  local l y  ignited by an external  source ( laser, tungsten coi l  etc)  which ends up with an exothermic 
redox react ion in a  se l f-susta ined manner  without  requir ing any fur ther  energ y for  the combust ion. 
Second method is  the uniform heat ing of  the ent ire  sample in a  control led manner  us ing a  constant  heat 
unt i l  the react ion occurs  s imultaneously  throughout  the volume. SCS typica l l y  involved a  se l f-susta ined 
react ion in a  homogeneous solut ion of  oxidizer  (metal  precursor)  and oxygen containing fuels  (urea, 
g lyc ine, hydrazine etc) . The se lect ion of  fuel  i s  based on the react ive  groups such as  amino, hydroxy l  and 
carboxy l  bonded to a  hydrocarbon chain. 
                          In our  tota l  work, we used two modes of  synthesis : VCS and ILCS ( impregnated 
layer  combust ion synthesis)  to  synthesize  t ransi t ion metal  nanopar t ic les . The precursors  used in this 
work were Nickel  ni trate  hexahydrate, Ni(NO3)2.6H2O, Copper  nitrate  hexahydrate, Cu(NO3)23H2O, 
Cobalt  ni trate  hexahydrate, Co(NO3)2. 6H2O and Glycine CH2NH2COOH.  The rat io  of  metal  ni trates 
and glycine were opt imized to give  pure metals  of  high sur face area . The precursors  were thermal ly 
analyzed us ing TGA/DTA to understand the metal  phase development with increas ing temperature. 
Phase Composit ion and average par t ic le  s ize  were analyzed us ing XRD and the speci f ic  sur face  area  of 
the synthesized par t ic le  was  ca lculated us ing BET method, whi le  i t s  morpholog y was analyzed by SEM. 
The object ive  of  our  work is  to  synthesize  nanopar t ic le  with high sur face area , se lect iv i t y  and react iv i t y, 
which wi l l  be  more sui table  to  be act  as  cata lysts  for  e lectrochemical  react ion in the convers ion of  CO2 
to va luable  products 
             The XRD calculat ions  indicated cr ysta l l i te  s ize  to  be in the range of  8nm - 15 nm indicat ing 
smal l  nanopar t ic les  with high sur face area  sui table  of  cata ly t ic  appl icat ions . The XRD profi le  of  Copper-
Nickel  in  g lyc ine for  di f ferent  s t iochiometr ic  rat ios  shows the presence of  pure a l loy of  Copper  Nickel  at 
i t s  higher  va lue of  ϕ , say  i t  as  1 .75.  
 
 
 
           The mult iple  peaks  in XRD for  i t s  lower  s t iochiometr ic  rat io  indicates  the presence of  oxide. 
The object ive  of  our  work is  to  synthesize  nanopar t ic le  with high sur face area , se lect iv i t y  and react iv i t y, 
which wi l l  be  more sui table  to  be act  as  cata lysts  for  e lectrochemical  react ion in the convers ion of 
CO2 to va luable  products  The large sur face  area  for  Copper  Nanopar t ic les  were synthesized fi rs t  which 
having large sur face  act ive  s i tes , they become excel lent  cata lysts  in  metal lurgica l  and petrochemical 
Invest igat ion has  been done based on the bas ic  mechanism  to descr ibe the phase transformation in the 
combust ion front . The SEM analys is  pointed a  remarkable  change in the par t ic le  distr ibut ion, gra in s ize, 
porosi t y  and i ts  microstructure  by changing the oxidizer/  fuel  rat io  These nanopar t ic les  are  current ly 
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