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Abstract 

Thermal energy is proven as good source to run and utilize many applications.  Thermal storage based on phase change 

materials (PCMs) is more suitable option. This paper presents potential of eutectic mixture of Capric acid and Myristic 

acid as eutectic mixture based PCMs. Emphasis is given to provide ready reference for selection of PCM based on melting 

temperature range and available heat capacity. 

 

 

Phase Change Material (PCMs)  

Utilizing of PCMs is an effective means of thermal energy storage application. Commonly, PCM is named any 

substance that has ability to reverse solid-liquid transformation and store/release a tremendous amount of energy 

at a constant temperature or in slight temperature range during the transformation process.  

 

PCMs classification showing eutectic mixtures 

Generally, PCMs have classified into three major groups such as organic materials, inorganic materials, and 

eutectics. This is illustrated in figure 1 below.  

 
 

Figure 1 PCMs classification [5] 

 

Fatty acid PCMs 

PCM with melting temperature range from 30°C to 70°C are useful for building and solar thermal storage 

systems [1-5]. These range of temperature can also well suited for cooling of electronic systems [6][7].  Fatty 

acid is organic PCM and possesses high range of heat capacity, thermal stability, non-corrosiveness. Therefore 

fatty acid have been extensively used in many applications like solar energy thermal storage, buildings, textile 
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and air-conditioning systems. For example fatty acids their mixtures shown advantages over paraffin PCMs for 

solar storage system [8- 10].  

 

This paper considers two fatty acids namely Capric acid and Lauric acid and their eutectic mixtures.  

Capric acid  

Capric acid used for making eutectic mixture are represented by chemical formula (CH3(CH2)6COOH . As 

shown in figure 2, Capric acid is recommended for an application temperature range considering their melting 

temperature from 29.6°C to 32.14°C. Their melting enthalpy ranges from 140 kJ/kg to165 

 
 

Figure 2 Melting temperature and latent heat of Capric acid [11-16] 

 

Lauric acid  

Lauric acid used for making eutectic mixture are represented by chemical formula (CH3(CH2)10COOH. There 

properties are listed in figure 3. As shown, Lauric acid is recommended for an application temperature range 

considering their melting temperature from 42.14°C to 44.33°C. 
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Figure 3 Melting temperature and latent heat of Myrisitic acid [14][15][17-27] 

 

 

Eutectic mixtures of CA and MA 

From the literature, it is observed that eutectic mixture can be prepared by mixing two or more fatty acids. In 

such cases, a eutectic mixture need to prepare by uniform mixing and slow cooling process. Different 

proportions can also be used for such eutectic mixtures. If the eutectic mixture is prepared using two-

components, then one of the component proportion will be higher than the other and such mixture can know 

based on major contributor. The properties obtained such as melting temperature and phase change enthalpy is 

important. These properties provides range and applicability of such eutectic mixture for selecting and designing 

thermal storage. 

 

For simplicity Capric acid is designated as CA whereas Myristic acid is designated as MA. Since eutectic 

mixture considered here is based on Capric acid, its proportion in the mixture is higher as compared to other 

constituent of mixture ie Myrisitic acid.  

 

Two cases are considered  

Case 1: Eutectic mixture with proportion of Capric acid and Myristic acid as 74:26 

Case 2: Eutectic mixture with proportion of Capric acid and Myristic acid as 72:28 

 

The properties of eutectic mixture like melting temperature and melting enthalpy are important and plotted in 

figure 4. The melting temperature in case I observed about 22.16°C whereas for case II its value is observed as 

25.36°C. The melting enthalpy in case I observed about 154160 J/kg whereas for case II its value is observed 

as 139200 J/kg. 
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Figure 4 Melting temperature range with heat capacity for Eutectic mixture CA and MA [15][28] 
 

 

 

Conclusion 

This article presented a review of eutectic mixture based phase change materials. The eutectic mixture of Capric 

acid and Myristic acid at different molar fractions are presented. The temperature range and heat capacity values 

shown PCMs are suitable in solar thermal storage, building applications etc.   
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