SOLAR Pro. Uruguay 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.

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.

What is the absorption onset of unsubstituted norbornadiene 1?

The absorption onset of unsubstituted norbornadiene 1 is 267 nm,but since the intensity of solar radiation
below around 300 nm is very low at sea level,norbornadiene is essentially inert to sunlight. To prepare
guadricyclane,high-power ultraviolet lamps are employed,typically in the presence of a photosensitizer.

What is the procedure for photoisomerization of norbornadiene?

Preparative photoisomerization (general procedure): The norbornadiene was dissolved in degassed chloroform
or toluene and irradiated with a 150 W HQI lamp (Osram) for 30-50 min. The photoisomerization was
confirmed by 1 H and 13 C NMR spectroscopies; the product was not isol ated.

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 ...

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
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 ...

Molecular solar-thermal energy storage systems are based on molecular switches that reversibly convert solar
energy into chemical energy. Herein, we report the synthesis, characterization, and computational evaluation
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of a series of low molecular weight (193-260 g/mol) norbornadiene-quadricyclane systems. The molecules
feature cyano acceptor and ...

Abstract Molecular solar thermal energy storage (MOST) systems can convert, store and release solar energy
in chemical bonds, i.e., as chemical energy. ... that the bis- and tris-norbornadiene derivatives have higher
energy densities than the mono-norbornadienes, 14 the actually obtained values of up to 734 kJkg are
exceptionaly high and ...

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 with high energy ...

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

the stored energy on demand in the form of heat, which are referred to as molecular solar therma (MOST)
systems for energy storage, are now in the spotlight as they can store significant ...

Molecular solar thermal energy storage (MOST) systems can convert, store and release solar energy in
chemica bonds, i.e, as chemica energy. In this work, phenyl- and naphthyl-linked bis- and
tris-norbornadienes ...

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 ...

In this review, we illustrated the evolution from the first discovery of the photoswitchable nature of
norbornadiene as route for energy storage to the sophisticated molecular design of numerous derivatives with
optimized ...

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).

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 ...

ularly relevant in order to be able to exploit renewable energy resources such as solar energy, since these are
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typically intermittent and not evenly distributed. The work presen-ted in this thesis is focused on trying to
optimise norbornadiene-quadricyclane systems to harness and store solar energy. Norbornadienes are able to
absorb light, and ...

Unraveling factors leading to efficient norbornadiene-quadricyclane molecular solar-thermal energy storage
systems+ Kjell Jorner, ab Ambra Dreos, ¢ Rikard Emanuel sson, ad Ouissam El Bakouri, e Ignacio Fdez.

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 ...

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 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...

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 ...

Solar energy is a viable and inexhaustible source of energy for both electricity and heat production. In this
context energy storage is amajor challenge due to strong daily and seasond ...

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 ...

For the transition to renewable energy sources, novel energy storage materials are more important than ever.
This review addresses so-called molecular solar thermal (MOST) systems, which appear very promising since

they combine light harvesting and energy storing in one-photon one-molecul e processes.

Molecular photoswitches can be used for solar thermal energy storage by photoisomerization into high-energy,
meta-stable isomers; we present a molecular design ...
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phenyl linker in norbornadiene dimers can greatly enhance the solar thermal energy storage properties of the
photoswitch. This design feature can then be used in high-performing MOST devices in the future, making
strides in the field of renewable energy storage. 2. Results and Discussion 2.1. Synthesis

This work demonstrates that, by modifying the rotational energy landscape of the molecules, it is possible to
obtain new solar energy storage systems that exhibit exceptionally long half-lives ...

Molecular photoswitches of norbornadiene (NBD) derivatives have been effectively applied in molecular
solar-thermal energy storage (MOST) by photoisomerization of NBD to a quadricyclane (QC) state. However,
achallenge of the NBD-based MOST system is the lack of areversible two-way photoswitching process, |

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 ...

The norbornadiene derivatives showed absorption on-sets of up to 386 nm and photoisomerization 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

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 ...

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 ...

A general challenge isto 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 ...

1 Introduction 1.1 Molecular Solar Therma (MOST) Systems. The primary energy demand is expected to
increase by about 1 % per year up to 2030 reaching 485 EJ for the world consumption in the Stated Policies
Scenario. 1 However, the need to reduce climate-damaging emissions 2 urges the transition from fossil to

renewable energy sources. 3 T0 ...

The two valence isomers norbornadiene (NBD) and quadricyclane (QC) enable solar energy storagein asingle
molecule system. We present a new photoel ectrochemical infrared reflection absorption ...
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