SOLAR Pro. Bahamas norbornadiene solar energy
storage

Is norbornadiene a molecular energy storage system?

Due to its properties,the molecule pair norbornadiene (NBD) and quadricyclane (QC) appears auspicious
concerning its feasibility as MOST energy storage system(see Section 1.2). MOST systems can also be
considered as molecular photoswitches; 9 in this context,various systems are known in literature (see Scheme
1).

Does norbornadiene affect solar absorption?

Functionalization of the norbornadiene with donor and acceptor units has been used to tune absorption
maxima,but this positive effecton solar absorption is counter-balanced by higher molecular weights,and hence
lower energy densities 11,16.

Are molecular solar thermal systems suitable for storing solar energy?
Molecular solar therma systems are promisingfor storing solar energy but achieving high energy storage
densities and absorption characteristics matching the solar spectrum is challenging.

Which Norbornadiene is best suited for solar spectrum match?

The most red-shifted absorption was observed for 4 d,with a maximum at 398 nm and an onset at 456 nm.
Thus,among the synthesized compounds,4 d is the norbornadiene that best meets the requirements of solar
spectrum match.

Are norbornadienes a good candidate for a photoi somer?

Norbornadienes have shown to be a promising candidatefor MOST due to the high energy difference between
the norbornadiene (NBD) and quadricyclane (QC) photoisomer of approximately 96 kJ mol -1 (Fig. 1),and the
system has been shown to undergo heat-release by the action of cobalt-based catalysts 11,12,13.

Can a strained valence isomer convert norbornadiene into a quadricyclane?

The photoinduced conversion of norbornadiene into its strained valence isomer quadricyclane is particularly
promising. Challenges concerning the overall efficiency lead to the search for suitable molecule and catalyst
design. This review covers important reaction steps during the heterogeneously catalyzed energy release in
model surface studies.

Devices that can capture and convert sunlight into stored chemical energy are attractive candidates for future
energy technologies. A genera challenge is to combine efficient solar energy capture with high energy
densities and energy storage time into a processable composite for device application. Here, norbornadiene
(NBD)-quadricyclane (QC) molecular photoswitches ...

Before design and synthesis come into play, it is necessary to understand the energy landscape and steps of the
energy storage process in more detail, to extract the most ideal concept fitting the requirements to create
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efficient systems. 5-7 The process consists of four main steps and a few side processes (Figure 1B). Exposure
to light should excite molecule A from its ground state (S ...

Introduction. Molecular solar thermal (MOST) systems, also known as solar thermal fuels (STFs), comprised
of a photoswitchable molecule with a higher energy metastable photoisomer, represent a promising avenue for
harvesting and storing solar energy in a renewable fashion, whilst offering a means of emission-free energy
storage from aclosed system. 1,2 The ...

Molecular photoswitches can be used for solar thermal energy storage by photoisomerization into high-energy,
meta-stable isomers; we present a molecular design strategy leading to photoswitches. ...

Developing norbornadiene-quadricyclane (NBD-QC) systems for molecular solar-thermal (MOST) energy
storage is often a process of trial and error. By studying a series of norbornadienes (NBD-R2) doubly
substituted at ...

Norbornadiene-quadricyclane (NBD-QC) photo-switches are candidates for applications in solar thermal
energy storage. Functionally they rely on an intramolecular [2+2] cycloaddition reaction, which couples the SO
landscape on the NBD side to the S1 landscape on the QC side of the reaction and vice-versa. This commonly
resultsin an unfavourable ...

This review provides an overview and analysis of multichromophoric photoswitches incorporating the
norbornadiene/quadricyclane (NBD/QC) couple, azobenzene (AZB), dihydroazulene (DHA) and diarylethene
Moreover, we have demonstrated their function in laboratory-scale test devices for solar energy harnessing,
storage, and release. This Account describes the most impactful recent findings on how to ...

Molecular solar-thermal energy storage: A synthetic route to norbornadienes with a cyano acceptor and

ethynyl-substituted aromatic donor groups has been developed. The products have been used in low molecular

@misc{ etde 21257145, title = {Norbornadiene-quadricyclane as an abiotic system for the storage of solar
energy} author = { Dubonosov, Alexander D, Bren, Vladimir A, and Chernoivanov, V A} abstractNote =
{ Data on the valence isomerisation of norbornadiene and its derivatives into the corresponding quadricyclanes
published between 1990 and 2001 are ...

A major challenge in the field of molecular solar thermal energy storage is designing visible light-absorbing
photoswitches with long energy storage half-lives. Five novel visible light-absorbing norbornadiene dimers ...

Mol. solar-thermal energy storage systems are based on mol. switches that reversibly convert solar energy into
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chem. energy. Herein, we report the synthesis, characterization, and computational evaluation of a series of
low ...

Nature Communications - Molecular photoswitches provide an extremely simple solution for solar energy
conversion and storage. Here, the authors report on the assembly of an operational...

efficiency of other energy sources, mainly because of problems of the energy storage and the irregular
availability of sunlight.[4-6] Therefore, it is still a highly important and necessary task to develop new,
efficient methods for solar energy storage to provide a reliable and sufficient energy supply based on
sustainable resources. One ...

the metastable state acts as storage unit. On demand, the stored energy can be released by triggering the back
reaction, which occurs in a thermal, catalytic, or electrochemical manner. Thereby, the temporal and spatial
solar power production and storage is decoupled from its energy consumption. Severa criteria of the
respective energy storage ...

The ever-increasing global demands for energy supply and storage have led to numerous research efforts into
finding and developing renewable energy technologies. Molecular solar thermal energy storage (MOST)
systems utilise molecular photoswitches that can be isomerized to a metastable high-energy state upon Journal
of Materials Chemistry A Recent ...

ancing energy storage time with solar spectrum match.[11g,h] Here, we present the synthesis of a new series
of NBD-based molecules with a good solar spectrum match (estimated up to 3.8% solar energy storage
efficiency), using the strong acceptor moiety trifluoroacetyl unit in conjunction with carefully selected

Photochromic molecules are systems that undergo a photoisomerization to high-energy isomers and are
attractive for the storage of solar energy in a closed-energy cycle, for example, in molecular ...

The Caribbean isand nation of the Bahamas is turning to independent power producers (IPPs), the
combination of "solar plus storage” and hybrid microgrids to extend sustainable energy access, improve
energy reliability and resiliency, and reduce carbon emissions and environmental footprints on four of the
archipelagic nation"s 30 inhabited islands (pop. around 400,000).

development of new technologies for energy storage is in high demand. Molecules that undergo photoinduced
isomerization reactions that are capable of absorbing light, storing it as chemical energy, and releasing it as
thermal energy on demand are referred to as molecular solar thermal energy storage (MOST) or solar thermal
fuels (STF).

Here, norbornadiene (NBD)-quadricyclane (QC) molecular photoswitches are embedded into polymer
matrices, with possible applications in energy storing coatings. The NBD-QC photoswitches that are capable
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of ...

The energy storage densities are, as expected, lower than those of the parent norbornadiene (1 @). 12 This
observation can be explained by the inverse correlation between the molecular weight and the energy storage
density. 15, 16 In agreement with this relationship, the comparison of 2-aryl-norbornadiens with
2,3-disubstituted norbornadienes ...

A third route could involve first storing the energy from the sun in light-sensitive materials and then releasing
it as needed. The EU-backed project MOST ("Molecular Solar Thermal Energy Storage") is exploring
molecules such as photoswitches that can absorb and store solar energy at room temperature to create entirely
emission-free ...

Affiliation 1 Stratingh Institute for Chemistry, University of Groningen, Nijenborgh 4, Groningen, 9747 AG,
The Netherlands.

The two valence isomers norbornadiene (NBD) and quadricyclane (QC) enable solar energy storagein asingle
molecule system. We present a new photoelectrochemical infrared reflection absorption spectroscopy
(PEC-IRRAYS) experiment, which allows monitoring of the complete energy storage and release cycle by in
situ vibrational spectroscopy. Both ...

The norbornadiene derivatives showed absorption on-sets of up to 386 nm and photoi somerization quantum ...
storage of solar energy is focused on its conversion into chemical energy by means of a photochemical
reaction, usually termed molecular solar thermal energy storage (MOST). This method utilizes photoactive
compounds that

Molecular photoswitches can be used for solar thermal energy storage by photoisomerization into high-energy,
meta-stable isomers; we present a molecular design ...

Due to high global energy demands, there is a great need for development of technologies for exploiting and
storing solar energy. Closed cycle systems for storage of solar energy have been suggested, based on
absorption of photons in photoresponsive molecules, followed by on-demand release of thermal energy. These
materials are called solar thermal fuels (STFs) or ...

The ever-increasing global demands for energy supply and storage have led to numerous research efforts into
finding and developing renewable energy technologies. Molecular solar thermal energy storage (MOST)
systems utilise molecular photoswitches that can be isomerized to a metastable high-energy s ...

Norbornadiene-based photoswitches have emerged as promising candidates for harnessing and storing solar

energy, holding great promise as a viable solution to meet the growing energy demands. ... Triplet-Sensitized
Switching of High-Energy-Density Norbornadienes for Molecular Solar Thermal Energy Storage with Visible
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Light Angew Chem Int Ed Engl ...

We propose a new concept exploiting thermally activated delayed fluorescence (TADF) molecules as
photosensitizers, storage units and signal transducers to harness solar thermal energy. Molecular ...

Unraveling factors leading to efficient norbornadiene-quadricyclane molecular solar-thermal energy storage
systems+ Kjell Jorner, ab Ambra Dreos, ¢ Rikard Emanuelsson, ad Ouissam El ...
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