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Colloidal undoped CdS and doped CdS:Mn nanoparticles (NPs) were 

synthesized in the solution of polyvinyl alcohol polymer and the process of NPs 

growth was monitored by optical absorption measurements. We have studied the 

absorption of both types of colloidal NPs at different stages of synthesis and have 

demonstrated that the absorption edge, and, consequently, the band gap of NPs 

varies differently: at early stages of synthesis the band gap of both types of NPs is 

the same while it differs drastically when NPs grow larger. The results obtained 

demonstrated that the rate of the band gap value decrease during NPs growth is 

slower for the Mn-doped NPs as compared to the undoped ones.  

The inclusion of Mn
2+

 impurity was checked by electron paramagnetic 

resonance measurements. EPR spectra of polymer composite evidenced that the 

content of Mn
2+

 does not exceed a couple of percents. This latter fact leads to the 

conclusion that the dominating effect that controls the band gap of NPs is quantum 

confinement. Thus, the growth of NPs in the solution containing Mn ions is 

inhibited, the size of doped NPs is smaller as compared to the undoped ones and 

doping leads only to minor variation of the band gap. The model of the adsorptive 

doping of CdS NPs with manganese is proposed.  


