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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).

 

Are molecular solar thermal systems suitable for energy storage?

Molecular Solar Thermal (MOST) systems are interesting candidates for energy storagein one-photon

one-molecule processes. 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.

 

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.

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

Light Angew Chem Int Ed Engl ...

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 ...

Since the pioneering work of Hoogeveen et al. in 1973, the catalytic conversion of quadricyclane to

norbornadiene for energy release has been firmly established. 26, 27 The design of norbornadiene

photoswitches ...

Solar energy storage properties MOST systems can function in both liquid and film forms, which can be

tailored toward different applications. 21,[38] [39] [40][41][42][43][44][45] In liquid form ...

ConspectusRenewable energy resources are mostly intermittent and not evenly distributed geographically; for

this reason, the development of new technologies for energy storage is in high demand.Molecules that undergo

Page 1/4



Spain norbornadiene solar energy
storage

...

This should include night, cloudy days and seasons with decreased sun exposition. In order to solve or

minimize this issue, some efforts to store solar energy in different forms have been addressed. A promising

alternative is the storage of solar energy as chemical energy, accumulating the energy provided by the sun in

form of chemical bonds.

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 ...

The electrocyclic reactions, as represented by the norbornadiene (NBD)/quadricyclane (QC) couple, show

promise for solar thermal storage due to their high storage enthalpy, low molecular weight, and availability.

25-27 Again, in this system, the absorbed photon can trigger an electronic transition from the parent isomer in

the ground state to ...

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 ...

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

The development of solar energy can potentially meet the growing requirements for a global energy system

beyond fossil fuels, but necessitates new scalable technologies for solar energy storage. One approach is the

development of energy storage systems based on molecular photoswitches, so-called molecular solar thermal

energy storage (MOST).

One alternative way to store solar energy in the form of chemical bonds and reversibly release it in a closed

cycle is so-called MOlecular Solar Thermal storage systems (MOST).[1] The chemistry of the MOST system

is based on (solar) photons that induce photoconversion in a parent photoswitch to a metastable isomer (higher

in energy), whereas

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 engineer key

properties of the NBD/QC system (photochemistry, energy storage, heat release, stability, and synthesis) as

well as examples of test ...

Review Storing energy with molecular photoisomers Zhihang Wang,1 Paul Erhart,2 Tao Li, 3,4 Zhao-Yang
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Zhang, Diego Sampedro,5 Zhiyu Hu,6 Hermann A. Wegner,7,8 Olaf Brummel,9 Jo&#168;rg Libuda,9

Mogens Br&#248;ndsted Nielsen,10 and Kasper Moth-Poulsen1,11 12 * SUMMARY Some molecular

photoisomers canbe isomerized to a metastable

Multichromophoric photoswitches for solar energy storage: from azobenzene to norbornadiene, and MOST

things in between. Rebecca J. Salthouse a and Kasper Moth-Poulsen * abcd a Department of Chemical

Engineering, Universitat Polit&#232;cnica de Catalunya, EEBE, Eduard Maristany 16, 08019 Barcelona,

Spain.

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.

The Front Cover shows a flow-integrated approach to convert acetophenones into propynenitriles, essential

precursors for norbornadienes--a class of photoswitches renowned for their use in solar thermal energy

storage. This devised synthetic pathway for producing these alkyne feedstocks guarantees enhanced safety

measures, scalability, and sustainability ...

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. Several criteria of the

respective energy storage ...

Molecular solar thermal (MOST) energy storage systems are getting increased attention related to renewable

energy storage applications. Particularly, 2,3-difunctionalized norbornadiene-quadricyclane (NBD-QC)

switches bearing a nitrile (CN) group as one of the two substituents are investigated as promising MOST

candidates thanks to their high energy storage densities and ...

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 ...

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 ...

Since the pioneering work of Hoogeveen et al. in 1973, the catalytic conversion of quadricyclane to

norbornadiene for energy release has been firmly established. 26, 27 The design of norbornadiene

photoswitches that have both high absorbance in the visible spectrum, a high quantum yield of

photoswitching, a high energy density, and a long-lived ...
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The development of solar energy can potentially meet the growing requirements for a global energy system

beyond fossil fuels, but necessitates new scalable technologies for solar energy storage. One ...

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,

a challenge of the NBD-based MOST system is the lack of a reversible two-way photoswitching process, l

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

of a series of low molecular weight (193-260 g mol -1) norbornadiene-quadricyclane systems.The molecules

feature cyano acceptor and ethynyl ...

The MOST project aims to develop and demonstrate a zero-emission solar energy storage system based on

benign, all-renewable materials. The MOST system is based on a molecular system that can capture solar

energy at room temperature and store the energy for very long periods of time without remarkable energy

losses. This corresponds to a closed cycle of energy capture, ...

directly convert solar energy into chemical energy through a photoisomerization reaction.8-13 Among the

most promising MOST materials are derivatives of norbornadiene-quad-ricyclane (NBD-QC), known for their

high energy storage density and long-term energy storage capabilities.14-18 The stored energy can be released

on demand, occurring ...
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