
Metal hydrides for concentrating solar
thermal power energy storage

Can metal hydrides be used as thermal energy storage materials?

Metal hydrides (MHs) are promising candidatesas thermal energy storage (TES) materials for concentrated

solar thermal applications. A key requirement for this technology is a high temperature heat transfer fluid

(HTF) that can deliver heat to the MHs for storage during the day,and remove heat at night time to produce

electricity.

 

How much does a metal hydride energy storage system cost?

This recent study provided a techno-economic assessment of proposed metal hydride energy storage systems

for CSP plants,where a preliminary cost of $50-60 per kWh thermalwas derived. Subsequent analysis,that

instead used NaAlH 4 as the low-temperature hydrogen storage material,further decreased this cost to $28-48

per kWhthermal .

 

How does a metal hydride energy store work?

A metal hydride energy store for CSP operates through the highly endothermic and exothermic processes of

hydrogen desorption and absorption,respectively. The metal hydride in question (designated as the HT (high

temperature) hydride) will be heated during a day-cycle from solar energy and will release hydrogen.

 

Can magnesium hydride be used for thermal energy storage?

Wierse M, Werner R, Groll M. Magnesium hydride for thermal energy storage in a small-scale solar-thermal

power station. Journal of the Less Common Metals, 1991, 172-174: 1111-1121 Reiser A, Bogdanovic B,

Schlichte K. The application of Mgbased metal-hydrides as heat energy storage systems.

 

Are high temperature metal hydrides a heat storage material?

Journal of Alloys and Compounds, 2002, 339 (1-2): 261-267 Felderhoff M, Bogdanovic B. High temperature

metal hydrides as heat storage materials for solar and related applications. International Journal of Molecular

Sciences, 2009, 10 (1): 325-344

 

What is metal hydride storage function?

The metal hydride storage function is explained quite simply: hydrogencan be stored in the tanks due to the

chemical reaction between metal and gas. The hydrogen is chemically bonded,or absorbed by the

metal,without the need for compression. Instead,the solid metal hydride functions like a sponge that absorbs

and releases the gas.

Metal hydrides (MHs) are promising candidates as thermal energy storage (TES) materials for concentrated

solar thermal applications. A key requirement for this technology is a high ...

Concentrating solar power (CSP) plants require thermal energy storage (TES) systems to produce electricity

during the night and periods of cloud cover. The high energy ...
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Figure 2: Schematic of an energy storage system for concentrating solar thermal power.The temperature (T)

and pressure (P) of both the high temperature (HT) and low temperature (LT) ...

The potential of metal hydrides paired with compressed hydrogen as thermal energy storage for concentrating

solar power plants. Int J Hydrogen Energy (2019) ...

The potential of metal hydrides for thermal storage is explored, while current knowledge gaps about hydride

properties, such as hydride thermodynamics, intrinsic kinetics and cyclic ...

Different metal hydrides (MHs) used for a thermochemical energy storage system (MH-TES) are presented. ...

storage techniques, that is, sensible heat, latent heat and thermochemical heat storage techniques, suitable to ...

The potential of metal hydrides for thermal storage is explored, while current knowledge gaps about hydride

properties, such as hydride thermodynamics, intrinsic kinetics ...

Selection of metal hydrides for a thermal energy storage device to support low-temperature concentrating solar

power plants. Int. J. Hydrog. Energy, 45 (53) ... Metal hydride ...

Metal hydrides (MHs) are promising candidates as thermal energy storage (TES) materials for concentrated

solar thermal applications. A key requirement for this technology is a high temperature heat transfer fluid

(HTF) that can deliver heat ...

The development of alternative methods for thermal energy storage is important for improving the efficiency

and decreasing the cost of concentrating solar thermal power. We ...

A simplified techno-economic model has been used as a screening tool to explore the factors that have the

largest impact on the costs of using metal hydrides for concentrating solar thermal ...

Metal hydrides have become more and more significant both as hydrogen storage devices and as basic

elements in energy conversion systems. Besides the well-known rare ...

CSP (concentrating solar thermal power) is emerging as a viable and cost effective solution to renewable

energy generation. Molten salts are currently used as heat storage ...

We focus on the underlying technology that allows metal hydrides to function as thermal energy storage (TES)

systems and highlight the current state-of-the-art materials that ...

Thermochemical storage has the best potential to achieve these energy storage requirements and a brief

overview of thermochemical energy storage options for CST plants ...
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Therefore, comparing these metals based on energy storage density makes metal hydrides ideal for waste heat

recovery and TES in solar ...

) sorption kinetics [2-6] led to a renewed interest in the application of metal hydrides for solar thermal energy

storage at temperatures of 350 &#176;C and above. With the commercialization of ...

The potential of metal hydrides paired with compressed hydrogen as thermal energy storage for concentrating

solar power plants Int. J. Hydrogen Energy, 44 ( 2019 ), pp. 9143 - ...

Thermal energy storage systems based on metal hydride pairs using high efficiency materials are evaluated.

The low temperature metal hydrides NaAlH 4 and Na 3 AlH 6 were ...

Metal hydrides high temperature thermal heat storage technique has great promising future prospects in solar

power generation, industrial waste heat utilization and peak ...
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