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Use of energy storage devices such as lithium ion batteries (LIBs) can help to mitigate the
problem of intermittent photovoltaic (PV) power to achieve higher PV penetration into the
electric grid. Also, the benefit of deployment of electric vehicles for energy sustainable future
seems rather irrelevant unless they are charged using electricity generated from renewables. In
addition, large scale practical applications of battery based electric vehicles is still challenging
because of the inflexibility it has with the charging stations. All these issues can be addressed
by use of solar cells as a viable energy source to charge lithium ion batteries. Here we
demonstrate simple, efficient and cost effective photo-charging design approach where the use
of promising low cost solar cells such as perovskite solar cell or dye sensitized solar cell with
the help of DC-DC power conversion can efficiently charge a Li4Ti5012-LiCoO2 LIB.
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R & 4: Designing amorphous ferromagnets with tunable properties
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Encompassing diverse behavior from metals to insulators, amorphous solids are useful in
optics, electronics and catalysis. Local atomic configurations determine their electronic
structure and properties, yet it poses a significant challenge to the experimental setup of a
reliable structure-property correlation in amorphous materials. Here we demonstrate that a
spectrum of behavior from magnetic metal to paramagnetic insulator is realized in one Co-Fe-
Ta-B-O system via continuously compositional adjustability. Hence, the amorphous structure
can be manipulated in a well controllable manner, leading to tunable optical, electrical and
magnetic properties over a wide range. Particularly, the electric-field effect on the magnetism
is obtained and varies significantly in the system [1-4]. The combined optical, electrical and
ferromagnetic functionalities in the amorphous system may assure them an important role in

low-power-consumption electronic/spintronic devices.
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RRIBHR S 6: 45 1 SR R i % 1 BE R 2845 F ( Two-Dimensional Atomic Crystals:

Preparation, Properties and Device Application)
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Two-dimensional (2D) atomic crystals have attracted wide interest in field effect
transistors, light emitters, photodetectors, and valleytronics. However, controllable synthesis of
large-area 2D monolayers is still a challenge for fulfilling real applications. In this report, we
first introduce our research progress of large-area preparation and optoelectronic devices of
graphene, then report the preparation of large-area MoS2 monolayer of the order of centimeters
and few-layered MoSe2 on molybdenum foils, finally, introduce the large-area synthesis of
atomically 2D boron thin films on copper foils, molybdenum boride nanofilms on molybdenum
foils and boron nanofilms on nickel foils by chemical vapor deposition. The obtained films are
easily transferrable to arbitrary substrates, which make them favorable for optoelectronics or
flexible electronics. Back-gated field effect transistors and the related 2D materials-silicon
photodetectors were demonstrated. These studies could pave the way for the 2D materials’

attractive properties and applications in electronic and photonic devices.



K& 7. Microfluidic Platform for the Nanomedicines synthesis and their Application for
Tumor Diagnosis and Therapy
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I will firstly summarize the progress of nanomaterials translational medicines in the past
decade, such as nanomaterials as drug carriers, nanomaterials with imaging/diagnosis function,
nanomaterials with therapy function, nanomaterials with diagnosis/imaging/targeting/therapy
functions, and nanoAl systems. Then | will focus in the recent result in my group:
nanomedicines synthesis using programmed microfluidic process and their microencapsulation
using droplet microfluidic platform based on the biocompatible polymer alloy of pH and
temperature responsive release by my group. The cell-nanomedicine interaction based on cell
lines including one kind of liver cancer cell (HEP-G2), a kind of blood cancer cell (K562), a
kind of embryonic fibroblast cells (3T3) and a kind of T cell (Jurkat cell) are investigated using the
new synthesized nanomedicines for the future combined chemo-immunotherapy. The molecule
imaging function as optical nanoprobes, MRI and CT contrast agents are also tested in vitro and
in vivo. The result suggests that our nanomedicines can be the efficient nanomedicines in the
therapy of HCC and human chronic myeloid leukemia cancers, which can also be used as the
nanomedicine mediated imaging study of the therapy. Particularly, carefully concentration of

these nanomedicines, they can be used as nano-agonists in the chemo-immunotherapy.



