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Optimizing Energy 
Storage

Enhancing Material Stability

Designing Efficient Systems

Economic and 
Environmental Benefits 

By understanding the temperatures 
and enthalpies associated with 
phase changes, materials can be 
selected and engineered to store 
and release thermal energy 
efficiently at desired operating 
temperatures

Ensures that PCMs maintain consistent performance 
over many thermal cycles, avoiding degradation or 
phase separation

Helps in designing TES systems with optimal heat 
transfer characteristics, reducing energy losses and 
improving overall efficiency.

Development of cost-effective and 
environmentally friendly energy 
storage solutions by optimizing 
material usage and reducing 
waste.
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C8+C10

C10+C12

C9+C11

C9+C10

Fig. 1 Binary phase diagrams for the binary alkane systems C8+C10; C9+C11; C10+C12; C9+C10. Published in the International Journal of Thermophysics (IJT). 
13

L L

L L

S+L
S+L

S+L

S+L

S
S

S



14



15



16



17



Odd+Even

Peritectics

18



Odd+Even

Peritectics

19



Odd+Even

Peritectics

20



The Journey
Adipates

21



Dimethyl+Dipropyl
(DMA+DPA)

Diethyl+Dipropyl
(DEA+DPA)

Dimethyl+Dibutyl
(DMA+DBA)

Diethyl+Dibutyl
(DEA+DBA)

Fig. 2 Binary phase diagram for the binary adipate system DEA+DBA (Published in the IJT); and preliminary ones for DMA+DPA; DEA+DPA; DMA+DBA. 22
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-57.3 ºC 103.9 J/g

C8+C10
-61.2 ºC 138.7 J/g 

C10+C12
-35.3 ºC                     
136.6 J/g

C9+C10
-50.7 ºC
78.1 J/g

Alkanes
-30 ºC

-65 ºC

-15 ºC

-30 ºC

DMA+DPA
-20.3 ºC
130.8 J/g

DMA+DBA
-25.1 ºC

163.0 J/g

DEA+DPA
-33.2 ºC
128.1 J/g

DEA+DBA
-32.7 ºC
131.7 J/g
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