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Validation of the Method – Binary system of n-alkanes

Ventolà et al. 2002; DOI: 
10.1007/s10019-002-0213-3.

Figure 1 – Experimental C10-C12 binary phase diagram. 
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Bynary System of di-n-alkyl adipates

Diethyl Adipate

Dibuthyl Adipate
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Bynary System of di-n-alkyl adipates

Eutectic System

Eutectic Point:
𝟓𝟎% − 𝟔𝟎%𝐃𝐢𝐞𝐭𝐡𝐲𝐥

≈ −𝟑𝟑 º𝐂

Polymorphism



Figure 2 – Binary Phase Diagram of di-n-alkyl-adipates.

Construction of the 
Phase Diagrams:
- Differential Scanning 
Calorimetry (DSC)
- Hot Stage Microscopy (HSM)

IATP Meeting 2022 11

-40

-35

-30

-25

-20

-15

0,00 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00

Te
m

p
er

at
u

re
 (

ºC
)

%mol Dibutil

Figure 3 – Experimental results obtained by DSC for 10%mol in Dibuthyll adipate.

Sα + Sβ

L

Exo up

Sα + L Sβ + L

Sα’ + Sβ’   



Figure 2 – Binary Phase Diagram of di-n-alkyl-adipates.

Construction of the 
Phase Diagrams:
- Differential Scanning 
Calorimetry (DSC)
- Hot Stage Microscopy (HSM)

IATP Meeting 2022 12

-40

-35

-30

-25

-20

-15

0,00 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00

Te
m

p
er

at
u

re
 (

ºC
)

%mol Dibutil

Figure 3 – Experimental results obtained by DSC for 10%mol in Dibuthyll adipate.

Sα + Sβ

L

Exo up

Sα + L Sβ + L

Sα’ + Sβ’   



Figure 2 – Binary Phase Diagram of di-n-alkyl-adipates.

Construction of the 
Phase Diagrams:
- Differential Scanning 
Calorimetry (DSC)
- Hot Stage Microscopy (HSM)

IATP Meeting 2022 13

-40

-35

-30

-25

-20

-15

0,00 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00

Te
m

p
er

at
u

re
 (

ºC
)

%mol Dibutil

Figure 3 – Experimental results obtained by DSC for 10%mol in Dibuthyll adipate.

Sα + Sβ

L

Exo up

Sα + L Sβ + L

Sα’ + Sβ’   



Construction of the 
Phase Diagrams:
- Differential Scanning 
Calorimetry (DSC)
- Hot Stage Microscopy (HSM)

IATP Meeting 2022 14

-40

-35

-30

-25

-20

-15

0,00 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00

Te
m

p
er

at
u

re
 (

ºC
)

%mol Dibutil

Figure 2 – Binary Phase Diagram of di-n-alkyl-adipates.

Figure 4 – Experimental results obtained by DSC for 50%mol in Diethyl adipate.
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Figure 4 – Experimental results obtained by DSC for 50%mol in Diethyl adipate.
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the Phase 
Diagrams:
- Raman Spectroscopy
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Figure 5 – Raman spectra for Diethyl and Dibuthyl adipates.

Diethyl
Dibuthyl

Figure 6 – Raman spectra for the two Dibuthyl adipate polymorphs.

Polymorph 1
Polymorph 2

Figure 7 – Raman spectra for the mixture of 35%mol of Diethyl adipate at different
temperatures.
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n-Alkanes di-n-alkyl adipates

PCM – Eutectic System
(Tmelting = -34.8 ºC)

Enthalpy of Fusion
(ΔHf = 156.2 J/g)

C10: ΔHf = 169.4 J/g
C12: ΔHf = 201.6 J/g

Diethyl + Dibuthyl Adipatesn-decane + n-dodecane

PCM – Eutectic System (?)
(Tmelting = -32.5 ºC)

Enthalpy of Fusion
(ΔHf = 132.4 J/g)

Large Availability Relatively Cheap

GREAT POTENTIAL 
FOR THERMAL 

ENERGY STORAGE

IATP Project: Thermal
Conductivity and

Enthalpy of Fusion of
n-alkanes as practical

PCM
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