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##H : Cationic Gallium Complexes for Molecular Catalysis
FEAM : Professor Vincent Gandon (The Institut Universitaire de
France (IUF))
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Under noble (Au, Pt, Ru) and group 13 (Ga, In) metals catalysis,
1,6—arenynes rearrange to give 1,2—dihydronaphthalenes in a high
yielding, regiocontrolled fashion. When the reaction is carried out in
the presence of electron-rich arenes (anisole, phenol, indole
Friedel-Crafts
cycloisomerization step. Only Ga(lll) halides proved able to catalyze

derivatives), addition may follow the
these two C—C bond formation events. This specificity of gallium has
been exploited for the synthesis of valuable polycyclic compounds
that would be very difficult to prepare otherwise. For instance,
tetrahydroisoquinolines and tetrahydrobenzoazepines have been
obtained by selective 6-exo—dig or T7-endo—dig cyclization of
N-tethered 1,6—arenynes. DFT calculations were carried out to shed
light on the mechanism and provide a rationale for this
regiodivergency. Computations also reveal the fundamental role of
the tether in the stabilization of carbocationic species. Differential
reactivities of other types of substrates in gallium— and
gold—catalyzed cascades are also exposed, showing that the two
particular, bimolecular

approaches are complementary. In

Friedel-Crafts additions are facilitated under gallium catalysis.
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7#E : [Low—cost Mixed Oxides and Other Materials for Energy &
Environmental Applications |
ST : Dr. Nitin Labhsetwar (CSIR-National Environmental
Engineering Research Institute (CSIR-NEERI) India, JuMk
T B HIR)
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I
The present and future environmental challenges demand for the
development of new functional materials with improved properties.
Adsorbent and catalytic materials are especially useful for various
environmental applications related to water and air pollution
treatment. Although, noble metal based catalysts have dominated the
environmental catalysis research, some non-noble metal based
materials also found important catalytic applications. With recent
demand for the multifunctional catalytic and adsorbent materials for
various environmental applications, oxide, mixed oxide and
composite type materials present a potential option, especially
considering their low cost, tailoring possibilities, selectivity and
thermal stability. However, their low surface area, low temperature
activity and chemical stability remain major challenges for their
practical applications in catalysis related fields. With the recent
advancement in theoretical design and synthesis of these materials in
nano form, it is possible to exploit these materials for new
environmental and energy related challenges. Dr. Nitin Labhsetwar’ s
research members have studied a number of perovskite type and
other mixed oxide based catalytic materials for various environmental
applications including diesel soot oxidation, N20 decomposition, low
temperature CO oxidation and VOCs oxidation. His group is also
exploring a range of visible light active photocatalysts for water
splitting and other environmentally important reactions. Different
substituted perovskites have been prepared using various synthesis
techniques resulting in improved physical properties, while it was
possible to demonstrate presence of substituted cation in perovskite
structure. Mixed oxides and other low cost materials are also being
explored for cleaner energy generation through chemical looping
combustion and sensor applications.
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[# : TNew Conjugated Polymers for Highly Efficient Organic Solar
Cells]
G#Hf : Prof. Ziyi Ge (Ningbo Institute of Material Technology and
Engineering, Chinese Academy of Sciences)

HIF : 2013423928 (K) 15 : 00~16 : 30
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IR

Two new alkylfuranyl-substituted conjugated donor—acceptor
polymers, PBDTF-DPP and PBDTFDPPF, were designed and
synthesized. To compare the properties of the new polymers,
PBDT-DPP and PBDT-DPPF with alkoxy side chains were also
synthesized. The photophysical and electrochemical measurement
demonstrated that the alkylfuranyl-substituted polymers had smaller
optical band gaps, broader absorption range, and lower HOMO
energy levels, thus leading to a larger short current density (Jsc) and
higher open circuit voltage (Voc) in photovoltaic devices. Under the
same fabricating conditions, the efficiency of the polymer solar cells
(PSCs) based on PBDTF-DPP and PBDTF-DPPF reached 3.5% and
5.1%, respectively, whereas PSCs based on PBDT-DPP and
PBDT-DPPF only showed an efficiency of 1.0% and 2.9%. After
thermal annealing, the efficiency of the PSCs based on
PBDTF-DPPF:PC71BM
further achieved as high as 6.1%. The results indicate a great
potential for largely improving the efficiency of the PSCs by replacing
alkoxy with alkyfuranyl group and the building block BDTF in
creating exceptional performance materials for PSCs.
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J# & : Coordinate look—ahead control of multiple CSPS system by
multi-agent reinforcement learning
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In many real-world production lines, such as robotic assembly lines,
the production system, which is equipped with a finite-capacity
storage buffer, is situated along a constant—speed conveyor, and
parts are conveyed to this station for necessary processing. Such a

system is called conveyor—serviced production station (CSPS). Here,
we will consider the optimal control problem of a multiple
conveyor—serviced production station (CSPS) system. The objective
is to maximize the part—processing rate of the entire system by
choosing a suitable look—ahead control strategy for each CSPS.
According to the reaction—diffusion mechanism of multi-agent
systems, the original performance function of each agent is first
modified by introducing an item with diffusion function that denotes
the interaction of local information (the original item is assumed to
have reaction function). Then, combined with the concept of
performance potentials, a multi-agent algorithm, i.e., Wolf~-PHC
algorithm, is proposed to derive the coordinated look—ahead control
strategy for systems with either discounted or average performance
criteria, where the decision epoch of each agent is asynchronous.
Finally we will use a simulation example to illustrate the effectiveness
of the algorithm, and the simulation results show that, due to the
modification of the performance functions, the contributions of all the
stations are well balanced, and the part—processing rate of the entire
system is increased significantly.
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