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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).

 

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.

 

Can NBD/QC couples be used as energy storage material?

This review specifically focuses on the research regarding the norbornadiene/quadricyclane (NBD/QC) 6e,18

molecule couple due to its particular advantages as potential energy storage material,and addresses the

feasibility of various substituted NBD/QC couples.

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 ...

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 S0

landscape on the NBD side to the S1 landscape on the QC side of the reaction and vice-versa. This commonly

results in an unfavourable ...

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

Molecular photoswitches capable of storing solar energy are interesting candidates for future renewable

energy applications. Here, using quantum mechanical calculations, we carry out a systematic screening of

crucial optical (solar spectrum match) and thermal (storage energy density) properties of 64 such compounds

based on the ...

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

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 to a higher -energy,

metastable isomer. (Figure 1) The amount of energy one can store is related to the energy difference between

the two isomers.

1. Introduction. One of the main challenges in the world today is a sustainable energy production. In 2017,

85% of world energy production was fossil fuel derived, 1 and environmental impacts necessitates the global

community to seek cleaner alternatives. 2 Renewable green energies derived from solar power, wind, or

hydroelectric sources are the ...

We describe for the first time the full reaction coordinate regarding the photoisomerization of red-absorbing

norbornadienes (NBDs) to quadricyclanes (QCs). Our studies go beyond steady-state investigations by using

an arsenal of time-resolved techniques. Importantly, the red absorption of NBDs is made possible by a

different charge-transfer ...

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 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

...

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 ...

The adsorption behavior, energy release, and surface chemistry on Ni(111) is studied using high-resolution

X-ray photoelectron spectroscopy (HR-XPS), UV photo Electron Spectroscopy, and density functional theory

calculations. Dwindling fossil fuels force humanity to search for new energy production routes. Besides

energy generation, its storage is a crucial ...

Molecular solar thermal energy storage (MOST) systems can convert, store and release solar energy in

chemical bonds, i.e., as chemical energy. In this work, phenyl- and naphthyl-linked bis- and
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tris-norbornadienes ...

Devices that can capture and convert sunlight into stored chemical energy are attractive candidates for future

energy technologies. 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

(NBD)-quadricyclane (QC) molecular photoswitches ...

There are many approaches to the storage of solar energy, the simplest is probably hot water or molten salt

techniques, which albeit scientifically simple, suffer from the fact that the storage medium must be kept well

insulated to avoid thermal losses. ... Vessally E (2009) Maximizing the solar energy storage of the

norbornadiene-quadricyclane ...

The norbornadiene/quadricyclane (NBD/QC) photoswitch pair represents a promising system for application

in molecular solar thermal energy storage (MOST). Often, the NBD derivatives ...
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