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Abstract

A
Solar thermal fuels are compounds that store solar photon <l

energy by photoisomerization to a higher energy, metastable V% /\
state. Azobenzene is one potential photoswitch for solar
thermal fuels and has advantages of photostability and facile b‘N . “=N©
synthesis. Subsequent release of heat can occur N
spontaneously or by visible irradiation. The cis-trans
isomerization is the energy storage process for azobenzene. _ %
Substituents can control irradiation wavelength, lifetime of Schematic of \%‘E
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metastable stable state, and isomerization enthalpy
(AH=150-300 J/g). If one envisions a solar energy storage system that utilizes flow between the
solar collection and heat exchanger, then azobenzenes with cis and trans melting points above
the operating temperature would enable flow technology. Our strategy for synthesizing and
characterizing energy storage azobenzenes is guided by a comprehensive literature survey of
azobenzene melting points. Generally, cis melts lower than frans due to more disordered
structure. Because the azo bond is the locus of energy storage, adding substituents will reduce
the gravimetric energy density. Therefore, our initial studies focus on mono-substituted azoben-
zenes. For the same substituent, the melting points increase in the order para > meta > ortho.
The most promising substituents are methyl, ethyl, methoxy, trifluoromethyl, and fluoro. These
functional groups are afforded from a facile synthetic schema with efficient and fast reactions.
Our research is also focused on the application of azobenzene to an aqueous zinc battery. The
future of renewable energy is benefited by the application of organic chemistry for facile,
abundant, and highly versatile synthetic methodologies.
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