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TiO,/g-C3N4/G  photocatalyst  with
% F | extended spectral response towards | 5[] 2016.10
selective reduction of nitrobenzene.

A simple self-assembly photochemical reduction method has been proposed to prepare
highly photocatalytic TiO, nanowire/g-C3sN, nanosheet/graphene heterostructures
(TiO2/g-C3N4/G). In this hybrid structure, graphene enhances the charge transportation
during photocatalytic process, and TiO, nanowires prevent graphene and g-C3N4 from
restacking. Meanwhile, g-C3N,4 with a more suitable band gap, extends the adsorption edge
of the TiO,/g-C3N4/G composite to visual-region. Benefiting from the positive synergetic
effect, 97% of nitrobenzene can be selectively reduced within 4 h by using TiO,/g-C3N4/G
as the photocatalyst. The TiO,/g-C3N4/G composite with 3D structure demonstrates a great
potential in selective oxidation and reduction of organics for the synthesis of high
added-value organic compounds.

TiO, decorated Co30, acicular
% # | nanotube arrays and its application | 5 [a] 2016.02
as a non-enzymatic glucose sensor

TiO, modified Co30, acicular nanotube arrays(ANTAS) have been fabricated in this study,
showing a good performance in glucose detection. In the experiment, the precursor
Co(C03)0.5(0H)-0.11H,0 acicular nanowire arrays(ANWAs) was first grown on the
fluorine doped tin oxide(FTO)substrate by a hydro-thermal method. Thereafter, the
uniform pink precursor Co(C0O3)0.5(0OH)-0.11H,0 ANWAs was completely converted to
the black Co3O4 ANTAS thin film by alkaline treatment. After the decoration of TiO,, the
TiO,/Co304 ANTAs electrode exhibits a much higher current response to glucose
compared with the Co30, ANTAS. Importantly, this neo type composite structure of Coz04
enhances the glucose sensing performance by increasing specific surface area, additional
reactive sites and synergistic effect, which make the TiO,/Co30, glucose sensor show a
high sensitivity of 2008.82 uA-mM™ em™, a fast response time (less than 5 s) and a
detection limit as low as 0.3396 uM (S/N = 3). The TiO,/Co304 ANTAs modified
electrode exhibited a high selectivity for glucose in human serum, against ascorbic acid
and uric acid.
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Synthesis of TiO, decorated Co304
% # | acicular nanowire arrays and its | SRk [E 2015.3

application as an ethanol sensor

A novel heterostructure of TiO, modified Co30,4 (TiO,/Co030,) acicular nanowire (NW)
arrays has been fabricated in this study, which demonstrates a good performance for
ethanol detection at working temperatures as low as 160°C. Co3O4 NW arrays were first
grown on an Al,O3 substrate patterned with an Ag/Pd electrode by a hydrothermal method,
and then TiO, nanoparticles were decorated on the surface of Co30, NW arrays by using
pulsed laser deposition (PLD). It is found that after decoration of TiO,, the TiO,/C0304 NW
array sensor exhibits a much higher response to ethanol (Rg/Ra=65, Rg is the sensor
resistance measured in a mixture of target gases and Ra is the resistance measured in
air)compared with the pristine Co304 NW sensor (Rg/Ra=25). Importantly, the TiO,/Co304
sensor has shown a detection limit as low as 10 ppm, and a good reproducibility. The
reason for the enhance dsensing properties of TiO,/Co030, is considered to be due to the
formation of a p—n junction between the p-type Co30,4 and n-type TiO..

In situ TEM observation of buffering
the anode volume change by using .
% R . i ) SE RN [ 2013.7
NiTi alloy during electrochemical

lithiation/delithiation

A novel TisSn/NiTi shape memory alloy anode with a sandwich structure was fabricated
by arc melting. In order to characterize in situ the TisSn/NiTi anode microstructure
changes and phase transformations during cycling, a nanoscale lithium battery was set up
inside a transmission electron microscope, which consists of Li metal as the cathode, the
native Li,O layer on the surface of Li metal as the solid electrolyte, and the TisSn/NiTi as
the anode. Only the TizSn intermetallic compound experienced the electrochemical
reaction, while the NiTi alloy (inactive with LiC) was applied for buffering the
Ti3Snvolumechange during cycling. An obvious reaction front of TizSn migrated from one
end to the other during lithiation, which can also return after delithiation. It provides direct
evidence that the NiTi alloy can effectively accommodate the anode volume change during
electrochemical lithiation and delithiation.
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