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Abstract: Due to the quantum size effect, surface effect etc., semiconductor nanoparticles exhibit special
blectrochemiluminescence and photoelectrochemical properties, which are different from the bulk materials.
Electrochemiluminescence (ECL) involves the generation of species at electrode surfaces that then undergoes
blectron-transfer reactions to form excited states that emit light. It has been proven to be a useful technique in
analytical applications including DNA-probe assays, ECL-based sensors, and remotes imaging application. Re-
cently, ECL studies concerning semiconductor nanomaterials have attracted great attention, especially II-VI
semiconductor nanocrystals (NCs) containing CdS, CdSe, and CdTe. Photoelectrochemistry is a newly devel-
bped analytical method which is based on the photoelectrochemical properties of the materials. As an analytical
method, the detection process of photoelectrochemistry is just the reverse of electrochemiluminescence. Bene-
iting from the different form of energy for excitation and detection, its sensitivity could potentially match that of
he electrochemiluminescence.This lecture will outline some developments in the synthesis of new semicon-
Huctor NCs such as CdO, ZnS:Mn, CdS:Mn and composites of CdS-PAMAM, CdS-MWCNT, and also their
successful applications for ECL biosensing. It will also provide several new photoelectrochemical detection sys-
ems based on nanoporous TiO2 film, water-soluble CdS quantum dots, TiO,/CdS hybrid etc.
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