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Negative photoconductivity effect in nano diamonds

Diamond has a wide range of applications in oil and gas exploration,
aerospace, precision machining, optoelectronic devices, computer chips and
other fields due to its extremely high hardness, high thermal conductivity,
wide band gap, high carrier mobility, and good chemical stability. As the
nanometer-sized form of diamond, nanodiamonds (NDs) have received
increasing attention owing to their low toxicity, stable fluorescence, facile
functionalization, and good biocompatibility. A large number of studies
have already demonstrated their applications in bioimaging, drug delivery,
biosensing and catalysis. However, little studies on the photoelectronic
properties of nanodiamonds.

In this talk, we show that under the illumination of ultraviolet (UV) light,
the conductivity of the nanodiamonds has been decreased greatly, which
has been names negative photoconductivity effect (NPE). The mechanism
of the negative photoconductivity effect has been attributed to the trapping
of carriers by the absorbed water on the surface of the nanodiamonds.
Based on the NPE phenomenon, humility and temperature sensors have
been fabricated. The sensitivity of the NDs-based humidity sensor can
reach 106 %, which is the highest value ever reported for carbon-based
humidity sensors.
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