
Corrosion of phase change energy
storage materials

Are phase change materials corrosive?

This paper reviews the corrosion problems of phase change materials (organic and inorganic) used as energy

storage media in latent heat storage systems and compares the corrosive behavior of common PCM to several

common metal materials (aluminum, copper, carbon steel, stainless steel).

 

Why is corrosion a problem in energy storage systems?

This problem will shorten the service lifeof the energy storage system and even lead to a serious leakage. This

paper analyzes the corrosion mechanism of common metals,summarizes the corrosion research status of phase

change materials,and summarizes several common corrosion protection methods.

 

Should a corrosion test be included in the preparation of phase change materials?

Therefore,a corrosion test should be addedas part of the experimental paper in the preparation of various phase

change materials. At present,most corrosion experiments are carried out on metal materials,and the corrosion

behavior of plastics as packaging materials can also be studied.

 

Can PCM be used as a phase change energy storage medium?

When PCM is used as a phase change energy storage medium,there will inevitably be corrosion problems

caused by salts. These corrosion data are very important for the practical application of PCM. In past

studies,researchers have pointed out the importance of the long-term stability of containers used for PCM

packaging .

 

Are salt hydrate phase change materials corrosive?

(1) Salt hydrate phase change materials are often corrosivedue to their properties during preparation,and there

are few types of research on the corrosion mechanism. The corrosion mechanism of PCM needs to be further

studied due to its various components.

 

What is thermal energy storage (TES) system using phase change materials (PCMs)?

The thermal energy storage (TES) system using phase change materials (PCMs) has been studied since past

three decades. PCMs are widely used in heat storage applicationsdue to their high storage density,as well as

the wide range of melting and solidifying temperatures.

The present study follows the literature review below. The aim of the study is to evaluate the impact of

long-term exposure to PCMs on selected metals: aluminum, brass, copper, and carbon steel using the CR

calculation. ...

The thermal energy storage (TES) system using phase change materials (PCMs) has been studied since past

three decades. PCMs are widely used in heat storage applications due to ...
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In this work, a novel PCM is identified and the results related to its latent heat storage properties, chemical

stability, thermal reliability, corrosion analysis are studied.

To solve the problems of energy crisis and environmental pollution, the use of thermal energy storage

technology in renewable energy systems can eliminate the difference ...

This paper reviews the corrosion problems of phase change materials (organic and inorganic) used as energy

storage media in latent heat storage systems and compares the ...

Thermal energy storage (TES) using phase change materials (PCM) can be used for load shaving or peak load

shifting when coupled to a heating, ventilation, and air ...

Inorganic phase change materials (PCMs), such as common eutectic salts--solar salt (60 wt% NaNO3+40 wt%

KNO3) and Hitec salt (53 wt% KNO3+7 wt% NaNO3+40 wt% NaNO2)--are ...

This study investigates the corrosion behavior of Na 2 CO 3 -K 2 CO 3 based high-temperature phase change

material on different metal substrates, namely 0Cr25Ni20, ...

Renewable energy systems, particularly solar power generation, face challenges from inherent intermittency

and stochastic power variability. Metallic phase change materials (PCMs) in ...

Phase Change Materials (PCMs) employ latent heat property for storage and management of thermal energy in

various applications. In order to ensure efficient ...

In this study, a new multi-criteria phase change material (PCM) selection methodology is presented, which

considers relevant factors from an application and material handling point of view, such as ...

Abstract Phase change material (PCM) is a vital component of thermal energy storage (TES), particularly at a

constant temperature. Various organic, inorganic, eutectic, and ...

Two of the important aspects for the successful utilization of phase change materials (PCMs) for thermal

energy storage systems are compatibility with container materials and stability. Therefore, the present ...

To reduce the corrosion damage of phase change materials in engineering applications, a lot of research has

been done on the modification of phase change materials, ...

Currently, there are many studies on corrosion of materials in the chemical field and significant results have

been achieved. However, the PCMs used for energy storage are less studied due ...
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A thermal energy storage system combined with renewable energy sources or waste heat recovery will

increase the dispatchability of the energy system. It also helps to ...

In this study, a new multi-criteria phase change material (PCM) selection methodology is presented, which

considers relevant factors from an application and material ...

Two of the important aspects for the successful utilization of phase change materials (PCMs) for thermal

energy storage systems are compatibility with container materials ...

Phase change materials (PCMs) are widely used in thermal storage and management systems because of their

high energy storage density and comprehensive phase change temperature ...

At present, most corrosion experiments are carried out on metal materials, and the corrosion behavior of

plastics as packaging materials can also be studied. It is also a research direction ...
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Introduction The studies on the heat storage materials are currently focused on sensible and latent heat storage

...

Using phase change material (PCM) as the energy storage medium and applying it in a latent heat energy

storage system has become an important way of new energy application. PCM ...

The successful implementation of the latent heat solar thermal energy storage system depends on the long term

thermal stability and corrosion characteristics of phase ...

One of the primary challenges is the selection of a suitable PCM with high energy storage densities,

appropriate phase change temperatures, and long-term stability to meet the ...

Abstract The increasing interest in solar thermal energy storage necessitates the identification of new latent

heat based phase change materials (PCMs). Testing the reliability ...

Use of phase change materials for thermal energy storage in concrete: An overview Thermal performance

enhancement methods of phase change materials for thermal ...

The present work focuses on analyzing the thermal reliability and corrosion properties of shell and tube heat

exchanger system. In this work, Polyethylene Glycol 4000 is ...

The thermal energy storage (TES) system using phase change materials (PCMs) has been studied since past

three decades. PCMs are widely used in heat storage applications ...
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Thermal energy storage (TES) is recognised as a key technology for the implementation of renewable energy

sources in buildings and, therefore, to their contribution to ...
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