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- |::‘: Construction of the Solid — Liquid Binary Phase Diagrams

Low Temperature Raman Spectroscopy
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Fig. 1 — DSC heating curves of pure n-octane, n-decane, and of selected binary mixtures, with octane Fig. 2 — DSC heating curves of pure n-decane, n-dodecane, and of selected binary mixtures, with octane
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Fig. 3 — Raman spectra of room-temperature liquid phase and cooled solid phase samples of Cg, C,, and C,,, with marker bands in the 2600-3200 cm™! range.
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Fig. 4 — Raman spectra of room-temperature liquid phase and cooled solid phase samples of Cg, C;,and C,,, with marker bands in the 50-1800 cm range.

www.ectp2023.eu

The 22 European Conference on Thermophysical Properties



RAMAN SPECTROSCOPY tCIP 2023

10-13 September 2023
\)’\ PO -20°C

= =
@ -40°C @ -30°C
) 60 °C 2 35
< £ T
g LU L LI
= — A 65 °C ®
E E e -40°C
2 I I ﬁ 2

- e -850 %C N‘h - —l‘— 0o

W initial spectrum w‘ initial spectrum
T T L l L T L T T T T r L 1 T I L 1 L l- T I T I T I L I L :’ L I L I T I
200 400 G600 800 1000 1200 1400 1600 1800 200 400 600 800 1000 1200 1400 1600 1800
Raman shift/ cm™ Raman shift/ cm-1
Fig. 5 — Temperature-variation Raman spectra of the 87:13 C4-C,, binary system. Fig. 6 — Temperature-variation Raman spectra of the 78:22 C,,-C,, binary system.
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Fig. 7 — Binary solid-liquid phase diagram of n-octane and n-decane. Fig. 8 — Binary solid-liquid phase diagram of n-decane and n-dodecane.
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Fig. 7 — Binary solid-liquid phase diagram of n-octane and n-decane.
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Fig. 8 — Binary solid-liquid phase diagram of n-decane and n-dodecane.
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Binary Phase Diagram Cg + C,

l (]-) LMi (1 1 Table 1 — Comparison of the experimental results with the fitting results for the pure compoundsn-octane and n-
n\—J|=—/1\=— decane.
X R \T Ty
i
Dev.
' L,,/kJ-mol? Ag H/KkJ-mol?t kJ-ri\i)/l'l Lyi/kd-mol? A H/KJ-mol? Dev./ ki-mol?
1 1 16.7 21.4 4.7 29.5 24.1 54
In (;) =a+b- T Twi/2C Teo/2C Dev./2C Twi/2C Trus/9C Dev./eC
-57.9 -57.1 0.8 -30.6 -30.2 0.4
' Eutectic Point
Fitting Parameters Yoocme {EXP-) - Hasczne (T o/ °C Tn/C pev/2C
L 1 LM' 0.126 0.126 -60.6 -60.9 0.3
_ Mi . — 1
a = — R : Toni ’ b = R Maximum absolute deviation for all data: £2.2 2C
i

1K. Denbigh, Principles of Chemical Equilibrium, 2nd Ed. London,
United Kingdom: Cambridge University Press, 1966.
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Freezing-point depression curve?!

Binary Phase Diagram C,, + C,,

l (]-) LMi (1 1 Table 2 — Comparison of the experimental results with the fitting results for the pure compoundsn-decane and n-
n\—|=— \=<— dodecane.
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wi/kJ-mo Ag,H/kJ-mo K-mol- Lyi/kd-mol A, H/K)-mo Dev./ ki-mo
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1K. Denbigh, Principles of Chemical Equilibrium, 2nd Ed. London,
United Kingdom: Cambridge University Press, 1966.
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4. CONCLUSIONS

Two studied systems of n-alkanes:

- n-octane Cg + n-decane C,,
- n-decane C,, + n-dodecane

Solid-liquid binary phase digr

- Eutectic Systems
- Fitting of the liquidus line
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Experimental Techniques:

- DSC
- Raman Sprectroscopy

Potencial PCMs for low Temp. ES:

- Cg/Cygt Tp,= -60.6 °C; A, H = 138.7 J-g
C10/Ciy: Tus= -35.3 °C; A, H = 136.6 J-g
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