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Biomass conversion plays a tremendous role in obtaining
value-added chemicals and fuels from renewable sources
without use of petrochemicals. In the last decade magnetically
recoverable catalysts have received considerable attention due to
more environmentally friendly processes, conservation of energy,
and cheaper target products. In this talk author will discuss the
use of magnetically recoverable catalysts for biomass and biooil
related processes, including transformations of cellulose to
value-added chemicals, syngas (produced by bio-oil pyrolysis) to
methanol and methanol to hydrocarbons (fuels) as well as bio-
oil hydrogenation to important chemicals. Figure 1 shows high
resolution transmission electron microscopy (HRTEM) image
of the magnetic zeolite containing Ni nanoparticles (left), its
energy dispersive spectroscopy (EDS) map (superposition of Fe
and Ni maps, center), and the methanol-to-hydrocarbon (MTH)
reaction pathway (right). Modifying the iron oxide (magnetite,
Fe,0,) amounts, we were able to control the catalyst activity and
the product distribution in MTH. The modification of zeolites with
Ni nanoparticles allowed us to significantly improve the catalyst
stability due to diminishing coke formation and disordering
of the coke formed. As is relevant to many catalytic systems,
it will be demonstrated that the presence of magnetic iron
oxide nanoparticles can enhance catalytic activity or change
the reaction mechanism, allowing for more valuable products.
In some instances, however, the presence of iron oxide can
be detrimental due to side reactions. In such a case, a proper
iron oxide nanoparticle protection/stabilization is required to
suppress side reactions.
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Figure 1: HRTEM image (left) and superposition of Fe and Ni EDS maps
(center) of the magnetic zeolite with Ni nanoparticles and the MTH reaction
pathway (right)
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As the world turns towards a renewable energy dominated
energy landscape, the storage of intermittent energy
becomes ever more important. Balancing supply and demand is
crucial with many intermittent sources not correlating with user
requirements. Additionally the energy landscape is changing
from a traditional, one to many approach where one power
station delivers energy to a multitude of houses and businesses,
to more distributive many to many approach where the network
is highly complex with multiple sources big and small feeding
into the system and many consumers all needing to be balanced.
This talk will look at how hydrogen holds a potential solution to
decoupling of supply and demand and the reconfiguration of the
network. All renewable energy sources that are not immediately
consumed can be converted into hydrogen which acts as a
universal energy vector storing and distributing the energy where
needed. We will show how new water splitting technology can
achieve low cost, high efficiency energy transition and how a
green hydrogen smart grid has been operated in Swansea. We
will also look at potential projects around the world that could
benefit from installations.

Water+ ENERGY — HP+O3Hp+O7—W alere ENERGY
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Statement of the Problem: Under the constraints of resources
and environment, the livestock husbandry in China stays at
a critical stage of its transformation and upgrading. Facing
with the inevitability of scale development and the severity
of livestock waste pollution, the standard of the treatment of
livestock and poultry manure has been increased and thus some
barriers appeared, such as the increase of farmer pollution
control costs, the imperfect manure trading market and so on.
These barriers hinder the development of animal husbandry in
China. The Chinese government invites private actors to enter
the field of rural waste resources reused policy implementation.
In such a situation, where a former hierarchical political system
becomes organized more horizontally, the question emerges
how the transformation in more horizontal structures can be
brought about and how do actors get into contact so that they
create these institutional arrangements that are needed for
more sustainably to govern the waste reused? In this paper,
the purpose is to analyze a new institutional structure that was
created by four actors and examine the development of new
horizontal structures on one level of analysis.

Methodology & Theoretical Orientation: Under the framework of
institutional economics, the analysis will look at the role of the
broker in creating such new horizontal connections based on a
case analysis of Qionglai Lvhuan cooperative, which is one of
the first brokerage cooperatives in China. This cooperative has
developed out of market demands, specialized to transport and
distribution of livestock and poultry waste.

Findings: Based on the case analysis, we found that this new
institutional structure caused to reduce the farmers pollution
cost, increase the cooperatives profit, enhance farmers
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economic benefits, recycle and reuse the fecal waste, improve
soil quality, supply more safety and quality agricultural products
and decrease government environmental burden. Also, there still
exist some problems needing to resolve in the future, such as
manure fertilizer quality needs to be improved, transportation
networks are to be reasonably built and so on.

Conclusion & Significance: The institutional structure has
been playing an important role in overcoming the barriers that
hinder the development of animal husbandry in China. Thus all
actors would make concerted efforts to promote it more widely.
The finding of this study may also suggest new directions for
research to determine the optimal price and equilibrium of
brokerage cooperatives’ market.
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