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Report: 

This was an in situ, time resolved experiment, in an injection cell system, to compare the manufacture of 
cadmium selenide quantum dots from biogenic versus inorganic starting materials. The dilute XAS 
capabilities of ID26 were used to analyse the different aqueous hydrogen selenide (5mM) starting 
materials  produced by (i) the biological reduction of sodium selenite using Veillonella atypica, and (ii) 
by the chemical reduction of elemental selenium using sodium borohydride. Fig. 1 shows that there are 
significant differences between the two materials. The biogenic selenide was stable in the X-ray beam 
and the EXAFS showed four oxygens at a distance of 3.32 Angstroms, indicating completely dissociated 
Se anions surrounded by water. The inorganic selenide oxidised almost instantaneously in the beam and 
the EXAFS was dominated by Se-Se interactions. 
 

  
Fig. 1: Beam stability of biogenic vs inorganic selenide  
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Biogenic Selenide
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The precipitation of the cadmium selenide quantum dots, upon addition of a cadmiun perchlorate solution 
containing a thiol capping agent, was too rapid to be followed using suing QUEXAFS. Therefore, a novel 
technique invovling using times scans to follow the absorbance at particular energies was employed. The 
energies selected to correspond to shifts in the absorbance as a result of the transition from aqueous 
hydrogen selenide to cadmium selenide colloids (Fig. 2) 
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Fig. 2: XANES spectra for starting point (selenide) and end point (cadmium selenide) showing energies 

selected for time scans 
 
The results from the time scans (Fig. 3) allowed the reaction to be followed and highlighted that the biogenic 
selenide reacted with the cadmium perchlorate at a slightly slower rate, giving greater control over the size of 
the precipitated cadmium selenide quantum dots. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3: Time scans to show precipitation of CdSe from a biogenic aqueous hydrogen selenide starting 
material 
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