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As one ol the most promising candidates for next generation electronic sensor material, molvbdenum oxide,
are attracting more and more attentions because of ils special crystal and electronic structure. The
thermedynamically erthorhombic phase w-Me0; employs an unique layer structure in the [010] direction, which
will result in anisotropic growth at certain growth condition to ferm the low-dimension nanosiructures with
large speeciflic surface area. Nanomorphologies can provide plentifully interfacial actien states for the
chemical reaction between the gas/liquid and molybdenum exide, which are very promising for fabricating the
gas sensors. Furthermore, the work function and conductivity of the molybdenum oxide (Mo0.) can be artificially
modified through tuning the composition of oxygen in the oxide because the Mo cation can exhibit polyvalence
in the oxide. The band engineering of the MoO, makes it show great potential as the hole transport layer (HTL)
in the organic solar cells, which requires the well-aligned energy level ol HTL with the highest occupied
mclecular orbital (HOMO) of the organic active laver.

My achievements are listed as follows:

(1) 1 firstly successTully labricated the u-MoO; single crystal nanorod arrays in random direction on
the substrate through a simple and short time solution annealing process. The nanorod arrays were characterized
as ultralTine (about 10 nm) and single u-phase. The length, number, coverage area the nanorods can be effectively
cohtrolled by optimizing the synthesis parameters, such ag molar ratio of the starting material, solvents
in the precursors, annealing temperature and time. A possible mechanism was presented to explain the growth
process.

{2} The prepared u-MoQ, nanorod arrays were firstly found very sensitive to the VOCs even with trace
concentrations. Gas sensors based on the u-MoO; nanorod arrays showed the prompl response and obvious
discrimination to ethanol, methanol, isopropanci, and acetone vapors at 300 *C via the modulation of the
resistance of the gas sensors. The sensitivity, respense time, and recovery time of the sensors strongly depend
on the specific morphologies of the u-Mo0; nanoreds, such as length, number, and coverage of the nanorods.
The reaction mechanism indicates that the nanorods are more readily to adsorb and react with the target molecules
than the bulk MoO,.

(3) The simple and short-time solution annealing process was modified to form HTLs for organic solar
cells by adding hydrogen peroxide and adjusting the molar ratio of the starting materials in the precursors
and annealing temperature. The MoQ, thin laver showed the high conductivity and high work function. The organic
solar cell based on the solution processed MoQ; HTLs achieved the comparative high perfermance with the reference
device made from the evaporated molvbdenum oxide or the PEDOT:PSS HTLs.

In conclusion, this research provides a simple and new solution annealing process for the synthesis of
the nano-scale functional materials with controllable morphology by optimizing the chemical parameters and
annealing conditions. The method can be extended to fabricate other similar nano-materials with fast,
large-scale and low-cost process. Moreover, the fabricated molybdenum oxide can be applied as gas sensor,
solar cell, which widely enlarged the application of indirect wide band-gap semiconductor material in various

electronic devices.
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