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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.

 

What is energy releasing cycloreversion from QC to NBD?

The stored energy can be released on demand. The energy-releasing cycloreversion from QC to NBD can be

initiated by a thermal,catalytic,or electrochemical trigger. The reversibility of the energy storage and release

cycles determines the general practicality of a MOST system.

 

Can NBD be used as energy storage coating?

Petersen et al. demonstrated the implementation of promising NBD derivatives into polystyrene, yielding a

functional switching for day-to-day cycles; hereby, the application as energy storage coating, e. g., for window

tinting 65 or as UV absorber 129 was suggested.

 

What is a Cycloreversion of NBD in irradiation?

The focus is on norbornadiene (NBD),a particularly interesting candidate,which is converted to the strained

valence isomer quadricyclane (QC) upon irradiation. The stored energy can be released on demand. The

energy-releasingcycloreversion from QC to NBD can be initiated by a thermal,catalytic,or electrochemical

trigger.

 

What is the energy landscape of photoconversion from NBD to QC?

Depiction of the energy landscape of the photoconversion from NBD to QC. Upon irradiation (h?),NBD is

excited to NBD*,which then isomerizes to QC with a particular quantum yield(?).

Molecular photoswitches of norbornadiene (NBD) derivatives have been effectively applied in molecular

solar-thermal energy storage (MOST) by photoisomerization of NBD to a ...

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 ...
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Two-way photoswitching norbornadiene derivatives for solar energy storage+. Liang Fei a, Helen

H&#246;lzel b, Zhihang Wang c, Andreas Erbs Hillers-Bendtsen d, Adil S. Aslam e, Monika Shamsabadi e,

Jialing Tan a, Kurt V. Mikkelsen d, Chaoxia Wang * a and Kasper Moth-Poulsen * befg a College of Textile

Science and Engineering, Jiangnan University, 1800 Lihu Road, ...

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

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,

limiting conversion from QC to thermal ...

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 ...

A ray of sunlight absorbed by a solution will be stored and later released as heat energy. The norbornadiene

derivatives designed and studied in this work swirl around the flask like autumn leaves symbolizing the cyclic

...

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 ...

An alternative is molecular solar thermal energy storage (MOST). This technique relies on molecular

photoswitches which have a low-energy state and, upon (solar) irradiation, convert ...

A general 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 ...

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 of absorbing sunlight with estimated solar energy storage efficiencies of up to 3.8% combined with

attractive energy storage densities of up ...

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

tris-norbornadienes ...

The energy storage densities are, as expected, lower than those of the parent norbornadiene (1 a). 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 ...

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).

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 ...

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) norbornadiene-quadricyclane systems. The molecules

feature cyano acceptor ...
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