CHEMISTRY & SUSTAINABILITY

CHEMSUSCHEM

ChemSusChem is an international journal of chemistry and
sustainability, energy and materials. It is co-owned by the Chemistry Publishmg Soc1ety Europe
(ChemPubSoc Europe), supported by the Asian Chemical Editorial Society (ACES), and published

by Wltey-VCH. Contributions in ChemSusChem cover research at the interface of chemistry and
sustainability with energy research, materials science, chemical engineering, biotechnology, and
environmental research. ChemSusChem publishes Communications and Full Papers, Reviews
and Minireviews, Highlights, Concepts, and Essays, Book Reviews, and Conference Reports.
Authors can submit articles to ChemSusChem online. Just go to our homepage

ENERGY & MATERIALS

8-9/2008

F‘l_.1~|.|__ltext: ' (http://www.chemsuschem.org), click on “Online Submission of Manuscripts”, and follow the

STCOBWILEY
.~ InterSciencer

http://www.interscience.wiley.com

See http://

COVER PICTURE

simple instructions.

All of the articles in this issue have already dppeared online in Wiley InterScience.

ww.chemsuschem.org under EarlyVie

Wi Ty

Nenemesterials for Eneiey:

NEWS

The cover picture shows an idealized membrane reactor which utilizes solar
energy to drive chemical reactions to produce hydrogen and convert CO, into
useful chemicals. Oriented nanomaterials have demonstrated great potential in pho-
tovoltaics, batteries, supercapacitors, and thermoelectrics, as J. Liu, G. Z. Cao, Z.
Yang et al. discuss in their Review on page 676 ff. Such oriented nanostructures also
provide ideal platforms for next-generation energy-conversion and -storage devices.
For a device such as the idealized membrane reactor to function, efficient semicon-
ductors to harvest sunlight as well as efficient catalysts have to be developed and
integrated with electron- and proton-conductive membranes. Although such an effi-
cient and integrated membrane reactor has not yet been demonstrated, self-assem-
bled and oriented nanoporous arrays have the desired architecture to potentially
construct such a device.
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So small, but so much potential: Ori-
ented nanostructures show promising
properties for energy-storage and -con-
version applications such as photovolta-
ics and thermo-/electrochemical energy
storage owing to their high surface
areas, optimum dimensions and archi-
tecture, controlled pore channels, and
alignment of their nanocrystalline phases.
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A sunny outlook: Dye-sensitized solar
cells (DSSCs) have attracted much atten-
tion owing to their stability, low cost,
and cell efficiency. To overcome the dis-
advantages of liquid electrolyte based
DSSCs, solid-state DSSCs using organic
and inorganic hole-transport materials
have been investigated and good
power conversion efficiencies have

been observed. The current state of the
art of solid-state DSSC technology is dis-
cussed in the Minireview.
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699-707

Recent Developments in Solid-State
Dye-Sensitized Solar Cells

Green-fingered chemistry: Plants are
chemical factories that can be used to
remediate contaminated sites. Organic
contaminants can be taken up by plants
and treated in the plant metabolism
similar to naturally occurring secondary
compounds. These contaminants can
also be degraded by microorganisms
living in the rhizosphere of plants. The
growth and activity of these micro-
organisms are supported by plant root
exudates.

adation

Must be able to multitask: The devel-
opment of heterogeneous mono- or
multimetallic catalysts that are able to
promote two or more reactions in the
same reaction vessel provides a power-

CONCEPTS

ful approach toward sustainable chemis-
try. Such an approach is of significant

interest for the synthesis of complex tar-
gets through ecologically benign routes.
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Heterogeneous Multifunctional
Catalysts for Tandem Processes:
An Approach toward Sustainability

Sugar rush: Cost-competitive processes
for the conversion of lignocellulose-de-
rived carbohydrates will utilize coupling
of catalysts and catalytic processes to
various extents to integrate reduction
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fuels with
targeted
structures

» carbohydrates e

steps with C—C bond-formation reac-
tions to produce targeted molecules
with high energy densities that are suit-
able for transportation fuels.
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Catalytic Strategies for Changing the
Energy Content and Achieving C—C
Coupling in Biomass-Derived
Oxygenated Hydrocarbons
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Catalytic Conversion of Biomass:
Challenges and Issues
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It's not easy being green! New value
chains and catalytic systems must be
developed to decrease the cost of bio-
mass processing to bioproducts as
those employed for hydrocarbons are
not adapted to biomolecules. However,
the extensive use of biomass for indus-
trial production raises environmental
and ethical issues, which in turn raise
doubts on the sustainability of these
processes.
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In bed with magnesium: Long-chain al-
kanes that can be used as alternative
premium diesel or lubricants can be ob-
tained by a four-step process in a single
reactor with two catalyst beds. First,
two fatty acid molecules are coupled by
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ketonic decarboxylation over MgO. The
carbonyl product is then hydrogenated,
and after the elimination of water the
resulting olefin is further hydrogenated
to produce the alkane in up to 58%
yield (Pt/MgO).

Quick on the uptake: The mechanism
of uptake of CO, from simulated flue
gases by mono- and disilyl amines,
either in their free form, as organic
(wet) solutions, or as xerogels, was in-
vestigated, and the products formed
were characterized by IR and NMR spec-
troscopy. Several absorption/desorption
cycles were carried out which revealed
a reversible uptake of CO, and con-
firmed the stability of the amines.

The iron revolution: Highly active and
stable iron nanoparticles have been pre-
pared on a range of supports using a
facile and environmentally friendly mi-
crowave approach. The inexpensive
metallic iron nanoparticles were found
to be extremely active and selective in
the oxidation of various alcohols, ach-
ieving excellent turnover numbers. Fe/
MCM-41 was found to be highly reusa-
ble, preserving and even slightly in-
creasing its activity after several uses.
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Fuelling the future: Hydrogen can be
generated from formic acid/amine ad-
ducts at room temperature and used di-
rectly in fuel cells. Ruthenium phos-
phine systems are active catalysts in this
transformation. High turnover numbers
are observed for [{RuCl,(benzene)},] in
the presence of the bidentate ligand
1,2-bis(diphenylphosphino)ethane. A
similar enhancement in catalytic activi-
ties is observed with ruthenium bro-
mide complexes.

Rising to the top: The transesterifica-
tion reaction was successfully applied to
synthesize biodiesel (mono-alcohol fatty
acid esters) from vegetable oils in imida-
zolium-based ionic liquids under acid/
base conditions. Dilute sulfuric acid or
potassium carbonate supported on the
ionic liquids act as efficient catalysts for
the reaction. The biodiesel product
forms a separate phase, and the catalyst
can be reused for subsequent trans-
esterification reactions.
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Kraft work: The polyoxometalate
H,PMo,,0,, serves as a multifunctional
catalyst in the conversion of Kraft lignin.
As a redox catalyst it promotes the deg-
radation of lignin, whereas as an acid
catalyst it promotes the conversion of
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methanol into dimethyl ether (DME).
The presence of methanol as an addi-
tive prevents lignin from undergoing re-
polymerization reactions by generating
radicals that couple with the lignin frag-
ments.
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Towards Sustainable and Renewable
Systems for Electrochemical Energy
Storage
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Sustainability in action: The European
Technology Platform for Sustainable
Chemistry (SusChem) has become a sig-
nificant focus for the chemical, chemical
engineering and biotechnology com-
munity across Europe. Its three key
technology areas, namely materials
technology, industrial biotechnology
and reaction & process design, are dis-
cussed in more detail in this series of
Viewpoints.

Energizing battery research: Electro-
chemical energy storage relies upon
electrode materials, which are obtained
by energy intensive processes. To
reduce cost and environmental impact,
future storage concepts will derive in-
spiration from living organisms as high-
lighted in this Viewpoint.
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