Researchers Propose New Diamond Nanostructure for Efficient Energy Storage
by Suze Kunda
May 31, 2020 – One of the biggest challenges for renewable energy research is energy storage.  The goal is to find a material with both high energy storage capacity and high capacity (power, energy per unit time), can also quickly and efficiently discharge a large amount of energy.  In an attempt to overcome this hurdle, researchers at the Queensland University of Technology (QUT) have proposed a brand-new carbon nanostructure designed to store energy in mechanical form.
Most portable energy storage devices currently rely on storing energy in chemical form such as batteries.  However, this proposed new structure, made from a bundle of diamond nanothread (DNT) does not suffer from the same limiting properties as batteries, such as temperature sensitivity, or the potential to leak or explode.  I have previously written about carbon nanotubes, and their applications in everything from Batman-like artificial muscle, to an analogy of the fictional element Vibranium.  But a lot of research around carbon nanotubes is already focused on energy harvesting and energy storage applications.
What makes this energy storage method different is the method by which energy is stored, and also the related increased robustness of the resultant material.  Dr Haifei Zhan and his team at the QUT center for material science used computer modeling to propose the structure of these ultra-thin 1-dimensional carbon threads.  The theory is that these threads should be able to store energy when they are twisted or stretched, similar to the way we store energy in wind-up toys.  By turning the key, we force the spring inside into a tight coil.  Once the key is released, the coil wishes to release the extra tension held within it and begins to unfurl.  In doing so, it transfers that mechanical energy into the movement of the toy’s wheels.
The researchers theoretically tested carbon nanotubes against their diamond nanothreads.  They discovered that, although individual carbon nanotubes had better mechanical properties than an individual novel diamond nanotube structure, the diamond nanothread bundles were more structurally stable than the carbon nanotube bundles.  That means that they could be coiled more effectively, store more energy, and release as much as possible without deterioration.
While they are versatile and robust, the fact that they exist on such a tiny scale means that these DNT bundles could be used to power tiny robotics and electronics, such as biomedical diagnostic systems that are implanted into the body.  Given its low density, these carbon nanotube-based materials could also be used in aerospace engineering, saving both space and weight.  This results in a more energy efficient, and therefore more environmentally friendly, solution.  Owing to the high tensile strength of carbon nanotubes, previous research has shown that the material like this has the potential to lift up to 50,000 times its own weight.
Though this structure is currently theoretical, the next stage of research for this group is to create an experimental nanoscale mechanical energy system, as proof of concept.  Dr Zhan said his team will be spending the next 2 to 3 years building this mechanical energy storage system.  They hope to implement this new mechanical storage solution in a range of applications, including batteries, smart textiles, wearable tech, and even intelligent building materials.
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