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a-Keggin polyoxometalates (POMs), such as SiW12040%, interact with non-ionic
solutes, such as polymers, driven by a water-mediated driving force, called the
superchaotropic effect.2 In aqueous solution of hydroxypropylcellulose (HPC),
a non-ionic cellulose ether that is widely employed as a thickener, this binding
results in a substantial viscosity increase that depends on the charge density of
the POM. For SiW12040%, the thickening appears due to association of the POM
with HPC with Ka = 200 mM-1, where bound POMs act as physically linked electric
charges or as physical crosslinks between polymer chains depending on
composition as found by Small Angle Neutron Scattering and rotational
rheometry.3 POM binding thus enables network formation in non-ionic polymer
solutions into hydrogels.
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As Keggin POMs are photocatalysts,* photoredox reactions can be employed to
reduce the POM, increase its charge density and thus promote its hydration and
diminish its binding to HPC. Photoredox cycles with ascorbic acid as a sacrificial
reducing agent and atmospheric O2 as an oxidizing agent were then used to
generate switchable HPC-solutions and gels. The concept of smart chaotropicity
for POMs enables a unique and simple strategy to make non-ionic polymer
solutions and gels addressable through UV-light for soft material applications.
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