Supplementary Information

Organic Phase Change Materials for Thermal Energy Storage:
Influence of Molecular Structure on Properties

Samer Kahwaji® and Mary Anne White®®"

aDepartment of Chemistry, Dalhousie University, Halifax, NS B3H 4R2, Canada
®Clean Technologies Research Institute, Dalhousie University, Halifax, NS B3H 4R2, Canada

* Author for correspondence; mawhite@dal.ca

SI-1



Table S1. Melting temperatures (7ts) of alkanes with carbon number between 10 and 55. These data were used in Figs. 1 and 2
in the manuscript.

Molecular Molecular Carbon Ttus Ttus
formula weight number (K) (°C) References
(g mol")
Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P. Temperatures and enthalpies of (solid + solid) and
CuoHz 14228 10 243.50 | -29.65 (solid + liquid) transitions of n-alkanes. J Chem Thermocjlyn 2002;34:1255-77. do?:lo. 1006/jcht.2002‘1())978r ( :
M. J. S. Monte, A. R. R. P. Almeida, and M. A. V. Ribeiro da Silva, J. Chem. Thermodyn. 36, 385 (2004).
Crits 156.31 1 247.20 | 2595 https://doi.org/10.1016/j.jct.2004.02.001 i 2009
CyiHos 156.30 1 24770 | -25.45 Dirand M, B_ouroukbaM, Briard A-J, Chevallier V, Petitjean D, Corriou J-P. Temperatures and enthalpies of (solid + solid) and
) ) ) (solid + liquid) transitions of n-alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.
Ci2Has 170.33 12 263.50 | -9.65 | D.D. Tunnicliff and H. Stone, Anal. Chem. 27, 73 (1955). https://doi.org/10.1021/ac600972022
CroHa 170.34 12 263.60 955 Dirand M, BpuroukbaM, Briard A-J, Chevallier V, Petitjean D, Corriou J-P. Temperatures and enthalpies of (solid + solid) and
i ) i (solid + liquid) transitions of n-alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.
E. S. Domalski and E. D. Hearing, J. Phys. Chem. Ref. Data 25, 1 (1996), and references therein.
Cistls 184.36 13 26770 | 545 https://doi.org/10.1063/1 .555985g Y (1790
CrsHos 184,36 3 26760 | -5.55 Dirand M, B.ouroukb.a.M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P. Temperatures and enthalpies of (solid + solid) and
) ) ) (solid + liquid) transitions of n-alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.
M. J. S. Monte, A. R. R. P. Almeida, and M. A. V. Ribeiro da Silva, J. Chem. Thermodyn. 36, 385 (2004).
Cuabzo 198.39 14 27830 13151 i /idoi.org/10.1016/1.jct.2004.02.001 i 2009
CraHso 198.39 14 279,00 535 Dirand M, B_ouroukbAaAM, Briard A-J, Chevallier V, Petitjean D, Corriou J-P. Temperatures and enthalpies of (solid + solid) and
) ) ) (solid + liquid) transitions of n-alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.

CisHz 212.41 15 282.70 9.55 C. Velez, M. Khayet, and J. M. Ortiz de Zarate, Appl. Energy 143, 383 (2015). https://doi.org/10.1016/j.apenergy.2015.01.054
CisHss 212,40 15 18310 995 Dirand M, B_ouroukbaM, Briard A-J, Chevallier V, Petitjean D, Corriou J-P. Temperatures and enthalpies of (solid + solid) and
) ) ) (solid + liquid) transitions of n-alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.

M. J. S. Monte, A. R. R. P. Almeida, and M. A. V. Ribeiro da Silva, J. Chem. Thermodyn. 36, 385 (2004).
CisHa 226.44 16 290.90 | 1775 1 06 //doi.org/10.1016/1.jct.2004.02.001 i 2009
CreHas 226.44 16 29120 | 18.05 Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P. Temperatures and enthalpies of (solid + solid) and
i ) i (solid + liquid) transitions of n-alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.
Ci7Hs6 240.47 17 294.70 | 21.55 | P.Espeau and J. W. White, Carbon 43, 1885 (2005). https://doi.org/10.1016/j.carbon.2005.02.037
CrrHse 240.47 17 294.90 | 21.75 Dirand M, B.ouroukb.a.M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P. Temperatures and enthalpies of (solid + solid) and
i ) i (solid + liquid) transitions of n-alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.
CisHss 254.49 18 300.95 | 27.80 | P.Claudy and J. M. Letoffe, Calorim. Anal. Therm. 22, 281 (1991)
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
CisHas 254.50 18 300.20 | 27.05 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
M. J. S. Monte, A. R. R. P. Almeida, and M. A. V. Ribeiro da Silva, J. Chem. Thermodyn. 36, 385 (2004).
CisHao 268.52 19 30510} 3195 1 4. //doi.org/10.1016/1.jct.2004.02.001 Y 2009
Kahwaji S, Johnson MB, Kheirabadi AC, Groulx D, White MA. A comprehensive study of properties of paraffin phase change
Ci9Hao 268.52 19 305.00 | 31.85 | materials for solar thermal energy storage and thermal management applications. Energy 2018;162:1169-82.
doi:10.1016/j.energy.2018.08.068.
CaoHir 282 55 20 309.70 | 36.55 (\)’di\/[etivaud, F. Rajabalee, H. A. J. Oonk, D. Mondieig, and Y. Haget, Can. J. Chem. 77, 332 (1999). https://doi.org/10.1139/v99-
Kahwaji S, Johnson MB, Kheirabadi AC, Groulx D, White MA. A comprehensive study of properties of paraffin phase change
CaoHas 282.55 20 310.70 | 37.55 | materials for solar thermal energy storage and thermal management applications. Energy 2018;162:1169-82.

doi:10.1016/j.energy.2018.08.068.
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Molecular

Molecular N Carbon Tus Tius
formula welghj number (K) (°O) References
(g mol™)
M. J. S. Monte, A. R. R. P. Almeida, and M. A. V. Ribeiro da Silva, J. Chem. Thermodyn. 36, 385 (2004).
CanFlu 296.57 21 31300 ) 3985 https://doi.org/10.1016/j.jct.2004.02.001 i 2009
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
C21Hao 296.58 21 312.00 | 38.85 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
M. J. S. Monte, A. R. R. P. Almeida, and M. A. V. Ribeiro da Silva, J. Chem. Thermodyn. 36, 385 (2004).
CrHs 310.60 2 316.10 1 4295 | 1 ioc://doi.ore/10.1016/jct.2004.02.001
Kahwaji S, Johnson MB, Kheirabadi AC, Groulx D, White MA. A comprehensive study of properties of paraffin phase change
C2Hae 310.60 22 316.95 | 43.80 | materials for solar thermal energy storage and thermal management applications. Energy 2018;162:1169-82.
doi:10.1016/j.energy.2018.08.068.
L. Robles, D. Mondieig, Y. Haget, and M. A. Cuevas-Diarte, J. Chim. Phys. Phys.-Chim. Biol. 95, 92—-111 (1998).
CrsHag 324.63 3 32020 | 4705 | 1 oh or/ 10,105 1 icpr 998111 Y
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
Ca3Has 324.63 23 319.90 | 46.75 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
Ca4Hso 338.65 24 323.80 | 50.65 | E.P.Gilbert, Phys. Chem. Chem. Phys. 1, 1517 (1999). https://doi.org/10.1039/a808664h
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
Ca4Hso 338.66 24 323.00 | 49.85 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
E. S. Domalski and E. D. Hearing, J. Phys. Chem. Ref. Data 25, 1 (1996), and references therein.
Castlsa 35268 % 326.70 | 3355 hitps://doi.org/10.1063/1 .555985g ’ (1920)
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
CasHs2 352.69 25 327.40 | 54.25 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
CagHss 366.71 2 329.60 | 56.45 U. Domanska and D. Wyrzykowska-Starkiewicz, Thermochim. Acta 179, 265 (1991). https://doi.org/10.1016/0040-
6031(91)80356-N
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
Ca6Hs2 366.71 26 328.90 | 55.75 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
Ca7Hs6 380.73 27 332.00 | 58.85 | E.P.Gilbert, Phys. Chem. Chem. Phys. 1, 1517 (1999). https://doi.org/10.1039/a808664h
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
Ca7Hs6 380.74 27 331.20 | 58.05 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
CasHss 394.76 28 334.50 | 61.35 | I. Paunovic and A. K. Mehrotra, Thermochim. Acta 356, 27 (2000). https://doi.org/10.1016/S0040-6031(00)00503-7
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
CasHso 394.77 28 333.20 | 60.05 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
C29Heo 408.79 29 336.80 | 63.65 | E.P.Gilbert, Phys. Chem. Chem. Phys. 1, 1517 (1999). https://doi.org/10.1039/a808664h
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
C29Hso 409.79 29 336.00 | 62.85 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
N. V. Platonova, E. N. Kotel’nikova, S. K. Filatov, G. A. Puchkovskaya, I. I. Gnatyuk, J. Baran, and M. Drozd, J. Struct. Chem.
CaHez 422.81 30 33870 | 65.55 53,973 (2012). hitps://doi.org/10.1134/80022476612050228 Y Y
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
CsoHe2 422.82 30 337.50 | 64.35 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,

C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
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Molecular

Molecular weight Carbon Tus Tius References
formula s number | (K) | (°C)
(g mol™’)
CsiHes 436.84 31 341.10 | 67.95 | L Boudouh, I. Djemai, J. A. Gonzalez, and D. Barkat, J. Mol. Liq. 216, 764 (2016). https://doi.org/10.1016/j.molliq.2016.02.010
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
Cs1Hes 436.85 31 340.00 | 66.85 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
Cs2Hes 450.87 32 343.50 | 70.35 | E.P.Gilbert, Phys. Chem. Chem. Phys. 1, 1517 (1999). https://doi.org/10.1039/a808664h
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
Cs2Hes 450.87 32 341.90 | 68.75 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
Cs3Hes 464.89 33 344.80 | 71.65 | E.P. Gilbert, Phys. Chem. Chem. Phys. 1, 1517 (1999). https://doi.org/10.1039/a808664h
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
Cs3Hes 464.90 33 343.40 | 70.25 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
L. Ventola, M. A. Cuevas-Diarte, T. Calvet, I. Angulo, M. Vivanco, M. Bernar, G. Bernar, M. Melero, and D. Mondieig, J. Phys.
Caatlro 478.92 34 346.00 1 7285 | cpem. Solids 66, 1668 (2005). hitps://doi.ore/10.1016/.jpcs.2005.06.001
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
CssH7o 478.93 34 34530 | 72.15 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
CssHn 492.95 35 347.20 | 74.05 | H. Yamamoto, S. Teshima, N. Nemoto, and K. Tashiro, J. Phys. Chem. A 113, 2632 (2009). https://doi.org/10.1021/jp808176n
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
CssHr7 492.95 35 346.50 | 73.35 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
L. Ventola, M. A. Cuevas-Diarte, T. Calvet, 1. Angulo, M. Vivanco, M. Bernar, G. Bernar, M. Melero, and D. Mondieig, J. Phys.
Caolhrs 306.97 36 348.90 1 7375 Chem. Solids 66, 1668 (2005). https://doi.org/10.1016/j.jpcs.2005.06.001
Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and, Dirand* M. Experimental Enthalpy
CisHa 506.98 36 348.90 | 75.75 | Increments from the Solid Phases to the Liquid Phase of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50,
C54, and C60). J Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
L. Ventola, M. A. Cuevas-Diarte, T. Calvet, I. Angulo, M. Vivanco, M. Bernar, G. Bernar, M. Melero, and D. Mondieig, J. Phys.
CaoHls2 363.08 40 333.20 1 80.05 | oo Solids 66, 1668 (2005). hitps://doi.ore/10.1016/.jpcs.2005.06.001
Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P. Temperatures and enthalpies of (solid + solid) and
CaHs: 363.08 40 334.00 | 80.85 (solid + liquid) transitions of n-alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.
A.-J. Briard, M. Bouroukba, D. Petitjean, N. Hubert, and M. Dirand, J. Chem. Eng. Data 48, 497 (2003).
CarHas 7711 4 354.30 | BLIS | 1 ios://doi.org/10.1021/¢0201368
M.-H. Wang, Z.-C. Tan, Q. Shi, L.-X. Sun, and T. Zhang, J. Therm. Anal. Calorim. 84, 413 (2006).
CazHee 9113 42 33730 | BAIS | 40 doi.ore/10.1007/510973-005-6971-6
L. Ventola, M. A. Cuevas-Diarte, T. Calvet, I. Angulo, M. Vivanco, M. Bernar, G. Bernar, M. Melero, and D. Mondieig, J. Phys.
CaaHloo 619.19 44 358.30 | 8535 | Chem. Solids 66, 1668 (2005). hitps://doi.org/10.1016/i.jpcs.2005.06.001
Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P. Temperatures and enthalpies of (solid + solid) and
CaHon 619.19 a4 33875 | 85.60 (solid + liquid) transitions of n-alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.
A.-J. Briard, M. Bouroukba, D. Petitjean, N. Hubert, and M. Dirand, J. Chem. Eng. Data 48, 497 (2003).
Custlo 64724 46 360.70 | 8755 https://doi.org/10.1021/je0201368
Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P. Temperatures and enthalpies of (solid + solid) and
CasHoa 647.24 46 360.70 | 87.55 (solid + liquid) transitions of n-alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.
CsoHio2 703.34 50 365.60 | 92.45 | M.J. Hampden Smith and T. T. Kodas, Chem. Vap. Deposition 1, 8 (1995). https://doi.org/10.1002/cvde.19950010103
CsoHion 703.34 50 36525 | 9210 Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P. Temperatures and enthalpies of (solid + solid) and

(solid + liquid) transitions of n-alkanes. ] Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.
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Molecular Mole.cular Carbon Ttus Trus
weight o References
formula 1 number (K) °C)
(g mol”)
K. Takamizawa, Y. Urabe, J. Fujimoto, H. Ogata, and Y. Ogawa, Thermochim. Acta 267, 297 (1995).
Cs2Hios 73140 32 366.70 | 9355 https://doi.org/10.1016/0040-6031(95)02487-5
A.-J. Briard, M. Bouroukba, D. Petitjean, N. Hubert, and M. Dirand, J. Chem. Eng. Data 48, 497 (2003).
CsaHuo 75945 >4 368.00 | 9485 | 1 ins://doi.org/10.1021/¢0201368

Table S2. Thermal properties of alkanes with odd number of carbons. The solid-solid transition temperatures (7ss) and
temperatures of fusion (7ts) are listed along with the enthalpies of fusion (AfsH) and the total enthalpies of transition (AwtH =
AfusH + AssH). These data were used in Figs. 2 and 5 in the manuscript.

Molecular Molecular Carbon Tss Tss Ttus Trus ArusH AvotH

formula (;vfli]%};-f) number | (K) °C) (K) co | dgh | dgh

References

Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P.
CiiHo4 156.30 11 - - 24770 | -25.45 | 142.20 186.10 | Temperatures and enthalpies of (solid + solid) and (solid + liquid) transitions of n-
alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.

Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P.
Ci3Has 184.36 13 255.00 | -18.15 | 267.60 | -5.55 154.50 196.00 | Temperatures and enthalpies of (solid + solid) and (solid + liquid) transitions of n-
alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.

Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P.
CisHs2 212.40 15 270.90 | -2.25 | 283.10 9.95 162.80 | 205.90 | Temperatures and enthalpies of (solid + solid) and (solid + liquid) transitions of n-
alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.

Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P.
Ci7Hs6 240.47 17 283.80 | 10.65 | 29490 | 21.75 166.90 | 212.40 | Temperatures and enthalpies of (solid + solid) and (solid + liquid) transitions of n-
alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.

Kahwaji S, Johnson MB, Kheirabadi AC, Groulx D, White MA. A comprehensive study
of properties of paraffin phase change materials for solar thermal energy storage and
thermal management applications. Energy 2018;162:1169-82.
doi:10.1016/j.energy.2018.08.068.

Ci9Hao 268.52 19 295.00 | 21.85 | 305.00 | 31.85 181.00 | 215.00

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J
Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

C21Has 296.58 21 304.40 | 31.25 | 312.00 | 38.85 160.16 | 216.13

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J
Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

C23Has 324.63 23 312.80 | 39.65 | 319.90 | 46.75 162.95 231.96

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J
Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

CasHsz 352.69 25 318.80 | 45.65 | 327.40 | 54.25 166.44 | 247.53
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Molecular
formula

Molecular
weight
(g mol™")

Carbon
number

T ss
(L)

TSS
(W)

Tus
X)

Trus
(W)

ArusH
Jgh

AvotH
Jgh

References

C27Hs6

380.74

27

325.00

51.85

331.20

58.05

180.96

258.44

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60).J
Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

C29Heo

409.79

29

330.30

57.15

336.00

62.85

165.45

245.98

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J

Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

Cs1Hea

436.85

31

335.20

62.05

340.00

66.85

167.79

251.57

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J

Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

Cs3Hes

464.90

33

337.90

64.75

343.40

70.25

173.59

255.11

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J
Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

CssHn

492.95

35

344.20

71.05

346.50

73.35

175.27

264.73

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J
Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.
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Table S3. Thermal properties of alkanes with even number of carbons. The solid-solid transition temperatures (75ss) and melting
temperatures (7tus) are listed along with the enthalpies of fusion (Afsf) and the total enthalpies of transition (AwtH = AfusH +
AssH), when available from the cited references. These data were used in Figs. 2 and 5 in the manuscript.

Molecular Mvovl:;c;ltar Carbon Tss Tss Ttus Ttus ArsH AwtH References
formula @ m%l“) number (K) () (K) () Jdegh Jgh

Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P.
CioH22 142.28 10 - - 243.50 | -29.65 - 201.70 | Temperatures and enthalpies of (solid + solid) and (solid + liquid) transitions of n-
alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.

Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P.
Ci2Has 170.34 12 - - 263.60 | -9.55 - 215.80 | Temperatures and enthalpies of (solid + solid) and (solid + liquid) transitions of n-
alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.

Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P.
CisHso 198.39 14 - - 279.00 5.85 - 227.00 | Temperatures and enthalpies of (solid + solid) and (solid + liquid) transitions of n-
alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.

Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P.
Ci¢Hsa 226.44 16 - - 291.20 | 18.05 - 235.50 | Temperatures and enthalpies of (solid + solid) and (solid + liquid) transitions of n-
alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J
Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

CisHss 254.5 18 - - 300.20 | 27.05 - 241.65

Kahwaji S, Johnson MB, Kheirabadi AC, Groulx D, White MA. A comprehensive study
of properties of paraffin phase change materials for solar thermal energy storage and
thermal management applications. Energy 2018;162:1169-82.
doi:10.1016/j.energy.2018.08.068.

CaoHas 282.55 20 - - 310.70 | 37.55 - 246.00

Kahwaji S, Johnson MB, Kheirabadi AC, Groulx D, White MA. A comprehensive study
of properties of paraffin phase change materials for solar thermal energy storage and
thermal management applications. Energy 2018;162:1169-82.
doi:10.1016/j.energy.2018.08.068.

C22Hae 310.60 22 315.00 | -41.85 | 316.95 | 43.80 140.40 | 234.00

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J

Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

Ca4Hso 338.66 24 319.90 | -46.75 | 323.00 [ 49.85 168.90 | 257.19

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J

Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

CaHs2 366.71 26 325.00 | -51.85 | 328.90 [ 55.75 167.43 266.97

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J

Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

CasHso 394.77 28 330.10 | -56.95 | 333.20 [ 60.05 160.85 254.33

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J

Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

CsoHe2 422.82 30 332.10 | -58.95 | 337.50 | 64.35 165.08 | 261.58
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Molecular
formula

Molecular
weight
(g mol™")

Carbon
number

TSS
X

TSS
(Y &)

Tius
(LY

Tus
(W)

ArusH
Jgh

AvotH
Jdgh

References

Cs2Heo

450.87

32

338.00

-64.85

341.90

68.75

170.78

268.81

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J
Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

CssH7o

478.93

34

341.10

-67.95

345.30

72.15

176.43

271.23

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J

Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

CseH7a

506.98

36

346.10

-72.95

348.90

75.75

172.99

234.33

Anne-Julie Briard, Mohammed Bouroukba, Dominique Petitjean, Nathalie Hubert and,
Dirand* M. Experimental Enthalpy Increments from the Solid Phases to the Liquid Phase
of Homologous n-Alkane Series (C18 to C38 and C41, C44, C46, C50, C54, and C60). J

Chem Eng Data 2003;48:497-513. doi:10.1021/JE0201368.

CaoHs2

563.08

40

353.50

-80.35

354.00

80.85

240.70

265.60

Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P.
Temperatures and enthalpies of (solid + solid) and (solid + liquid) transitions of n-
alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.

C44Hoo

619.19

44

357.70

-84.55

358.75

85.60

241.70

271.10

Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P.
Temperatures and enthalpies of (solid + solid) and (solid + liquid) transitions of n-
alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.

CasHoa

647.24

46

273.15

360.70

87.55

272.00

Dirand M, Bouroukba M, Briard A-J, Chevallier V, Petitjean D, Corriou J-P.
Temperatures and enthalpies of (solid + solid) and (solid + liquid) transitions of n-
alkanes. J Chem Thermodyn 2002;34:1255-77. doi:10.1006/jcht.2002.0978.
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Table S4. Melting temperatures (7ts) and enthalpies of fusion (AfsH) of fatty alcohols with carbon numbers between 13 and 26.
For compounds with more than one data source, the average value of AsnusH was calculated. These data were used Figs.1 and 6 in
the manuscript.

Molecular Molecular Carbon Compound Ttus Ttus AsusH Average AsusH References
formula weight (g mol'") | number name K) (°O) Jgh Jdggh
J. C. Van Miltenburg, G. J. K. van den Berg, and M. Ramirez, J. Chem. Eng.
CisHasO 200.361 13 | -tridecanol 303.500 1 30.350 1 116.29 12021 Data 48, 36 (2003). %ttps://doi.org/lO.lOZ 1%e025524o i
: V.M. Egorov, V. A. Marikhin, and L. P. Myasnikova, Phys. Solid State 50, 126
CisHzO 200.361 13 318300 | 45.150 | 124.13 (2008). Iglttps://doi‘org/lo‘l 134/8106378340};501023X Y
T. M. T. Carvalho, L. M. P. F. Amaral, V. M. F. Morais, and M. D. M. C.
C1sH300 214.387 14 310.800 | 37.650 | 117.08 Ribeiro da Silva, J. Chem. Thermodyn. 85, 129 (2015).
1-tetradecanol 118.94 https://doi.org/10.1016/j.jct.2015.01.012
N. D. D. Carareto, T. Castagnaro, M. C. Costa, and A. J. A. Meirelles, J. Chem.
CiaH0 214.387 14 311.200 1 38.050 1 120.81 Thermodyn. 78, 99 (2014). l%ttps://doi.org/l0.1016/j.jct.2014406.011
L. Ventola, T. Calvet, M. A. Cuevas-Diarte, M. Ramirez, H. A. J. Oonk, D.
CisH320 228.414 15 316.400 | 43.250 | 129.59 Mondieig, and P. Negrier, Phys. Chem. Chem. Phys. 6, 1786 (2004).
1-pentadecanol 131.23 https://doi.org/10.1039/B313106H
J. C. Van Miltenburg, G. J. K. van den Berg, and M. Ramirez, J. Chem. Eng.
CisHO 228.414 15 316.900 | 43.750 | 132.87 Data 48, 36 (2003). https://doi.org/10.1021/je0255240
N. D. D. Carareto, T. Castagnaro, M. C. Costa, and A. J. A. Meirelles, J. Chem.
CisHaaO 242.441 16 321.600 | 48450 | 136.53 Thermodyn. 78, 99 (2014). htps://doi.org/10.1016/i.jct.2014.06.011
T. M. T. Carvalho, L. M. P. F. Amaral, V. M. F. Morais, and M. D. M. C.
CisH340 242.441 16 322.000 | 48.850 | 127.04 Ribeiro da Silva, J. Chem. Thermodyn. 97, 70 (2016).
https://doi.org/10.1016/j.jct.2016.01.006
J. Xing, Z.-C. Tan, Q. Shi, B. Tong, S.-X. Wang, and Y.-S. Li, J. Therm. Anal.
CisH40 242.441 16 1-hexadecanol 322.300 | 49.150 | 138.59 138.48 Calorim. 92, 375 (2008). https://doi.org/10.1007/510973-007-8955-1
V. Metivaud, A. Lefevre, L. Ventola, P. Negrier, E. Moreno, T. Calvet, D.
CisH340 242.441 16 322.900 | 49.750 140.12 Mondieig, and M. A. Cuevas-Diarte, Chem. Mater. 17, 3302 (2005).
https://doi.org/10.1021/cm050130c
L. Ventola, T. Calvet, M. A. Cuevas-Diarte, M. Ramirez, H. A. J. Oonk, D.
CicH340 242.441 16 323.300 | 50.150 | 150.14 Mondieig, and P. Negrier, Phys. Chem. Chem. Phys. 6, 1786 (2004).
https://doi.org/10.1039/B313106H
CiHxO 256.467 17 | I-heptadecanol | 326.600 | 53.450 | 14427 a7 | LG ng;;“ggggl;_ri’t&j}i‘ij;g/‘ligfllg;’fj’e%‘;‘g‘gﬁam‘rez’ J. Chem. Eng.
N. D. D. Carareto, T. Castagnaro, M. C. Costa, and A. J. A. Meirelles, J. Chem.
CisHssO 270.494 18 330.100 | 56.950 | 148.25 Thermodyn. 78, 99 (2014). https://doi.org/10.1016/; jct.2014.06.01 1
1-octadecanol 148.62 G. J. Maximo, N. D. D. Carereto, M. C. Costa, A. O. dos Santos, L. P. Cardoso,
CisHss0 270.494 18 331.600 | 58.450 | 148.99 M. A. Krahenbuhl, and A. J. A. Meirelles, Fluid Phase Equilib. 366, 88 (2014).
https://doi.org/10.1016/.fluid.2014.01.004
L. Ventola, T. Calvet, M. A. Cuevas-Diarte, M. Ramirez, H. A. J. Oonk, D.
CioH400 284.520 19 1-nonadecanol 333.900 | 60.750 | 152.19 152.19 Mondieig, and P. Negrier, Phys. Chem. Chem. Phys. 6, 1786 (2004).
https://doi.org/10.1039/B313106H
G. Nichols, S. Kweskin, M. Frericks, S. Reiter, G. Wang, J. Orf, B. Carvallo, D.
C20Hs20 298.547 20 1-eicosanol 336.600 | 63.450 146.04 146.04 Hillesheim, and J. S. Chickos, J. Chem. Eng. Data 51, 475 (2006).
https://doi.org/10.1021/je0503857
C22Ha60 326.600 22 1-docosanol 345.200 | 72.050 142.59 142.59 B. Tong, Z.-C. Tan, and S.-X. Wang, Wuli Huaxue Xuebao 24, 1699 (2008)
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Molecular Molecular Carbon Compound Tus Tus AnsH Average AnsH References
formula weight (g mol') | number name K) (°O) Jgh Jgh
G. Nichols, S. Kweskin, M. Frericks, S. Reiter, G. Wang, J. Orf, B. Carvallo, D.
Ca6Hs540 382.706 26 1-hexacosanol 351.700 | 78.550 177.11 177.11 Hillesheim, and J. S. Chickos, J. Chem. Eng. Data 51, 475 (2006).
https://doi.org/10.1021/je0503857

Table S5. Melting temperatures (7%us) and total enthalpies of transition (Awt/f) of fatty alcohols with carbon numbers between 12
and 26. AwtH is the sum of the enthalpy of solid-solid transition and enthalpy of fusion. These data were used in Fig. 6 in the

manuscript.
Molecular Molecular weight Carbon Ttus Ttus AwotH References
formula (g mol™) number (K) (°C) Jggh
CioHaO 186.334 12 297 53 2438 | 206.40 h\t/'t.pls\/:l/./cl;fit.);;);/,lgj11?.32//[;1%(;1;1’;%22%;).IIZ).ZI;/I)}(/asnikova, Phys. Solid State 50, 126 (2008).
CisHasO 200,361 13 304.7 3155 | 22350 }Jm(;,S\/I/Zgll\gigfln(?liggz’lc/jeé;;;:;l den Berg, and M. Ramirez, J. Chem. Eng. Data 48, 36 (2003).
I I I e
CisHnO 228,414 15 316.6 4345 | 23961 gi.lxgzizlg)%%znd J. Mouric, J. Chem. Thermodyn. 6, 477-489 (1974). https://doi.org/10.1016/0021-
Ci6H340 242.441 16 322.2 49.05 | 240.92 | Y. Kakiuchi, T. Sakurai, and T. Suzuki, J. Phys. Soc. Jpn. 5, 369 (1950). https://doi.org/10.1143/JPSJ.5.369
dsosr | 1| s | saas | amao | G NS Kvekin b Pl S Rer 6 Wane 1O ol s, i .5
CisHs:0 270.494 13 3312 5305 | 246.48 illtgsjfgo?/grlée/?gulrg,zEJCAOO&I)Ogé)Snk, and L. Ventola, J. Chem. Eng. Data 46, 90 (2001).
CroHaoO 284.520 19 3345 6135 | 25453 }Jltgs\;/a(;loi\/f)lrl;e/rllgulrg,zEJCAOOg)OE‘)é)Snk, and L. Ventola, J. Chem. Eng. Data 46, 90 (2001).
CasHisO 298.547 20 337 6385 | 26261 illtgs\;7&1011\/2;;3??11%,2Eje/(x)og)ogg:k, and L. Ventola, J. Chem. Eng. Data 46, 90 (2001).
omo | m | s | 7 | s | QNS Knedn o Fend SR € O gy 1 S
Ca6Hs40 382.706 26 353.1 79.95 | 271.23 | A. A. Trapeznikov and T. A. Lomonosova, Zh. Fiz. Khim. 44, 2121-2128 (1970)
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Table S6. Melting temperatures (7ts) and enthalpies of fusion (AnsH) of fatty acids with carbon numbers between 11 and 26.
These data were used in Fig.1 and Fig. 7 in the manuscript.

Molecular | Molecular weight | Carbon Ttus Tius ArusH References

formula (g mol™) number K) (°O) Jdgh

C11H20s 186.291 11 301.6 28.45 139.4591 |W.E. Garner and F. C. Randall, J. Chem. Soc., Trans. 125, 881 (1924). https://doi.org/10.1039/CT9242500881
IM. C. Costa, M. Sardo, M. P. Rolemberg, J. A. P. Coutinho, A. J. R. Meirelles, P. Ribeiro-Claro, and M. A.

Ci2Hz0: 200318 12| 3166 | 4345 | 1802137 o ibuhl, Chem. Phys. Lipids 160, 85 (2009). https://doi.org/10.1016/j.chemphyslip.2009.05.004
IL. C. Liston, Y. Farnam, M. Krafcik, J. Weiss, K. Erk, and B. Y. Tao, Appl. Therm. Eng. 96, 501 (2016).

CisHz02 214.344 13 314.5 4135 154.4244 Ihttps:/doi.org/10.1016/j.applthermaleng.2015.11.007

Ci4H2502 228.371 14 3259 52.75 185.225 . Huang, S. Lu, X. Kong, S. Liu, and Y. Li, Materials 6, 4758 (2013). https://doi.org/10.3390/ma6104758

Ci5H3002 242.398 15 325.7 52.55 171.2889 1. C. van Miltenburg and H. A. J. Oonk, J. Chem. Eng. Data 50, 1348 (2005). https://doi.org/10.1021/j¢050065n
[T. Inoue, Y. Hisatsugu, R. Ishikawa, and M. Suzuki, Chem. Phys. Lipids 127, 161 (2004).

CiH0: 236.424 16| 3354 | 6225 | 210.1987 ./ /doi.ore/10.1016/j.chemphyslip.2003.10.013

Ci7H3402 270.451 17 3343 61.15 189.7943 1. S. Chickos and W. J. Hanshaw, Chem. Eng. Data 49, 77 (2004). https://doi.org/10.1021/je0301747
IF. O. Cedeno, M. M. Prieto, A. Espina, and J. R. Garcia, Thermochim. Acta 369, 39 (2001).

CisHsdO: 284.477 18 | 3428 | 6965 | 2221619 4o doiore/10.1016/S0040-6031(00)00752-8

Ci9H3302 298.504 19 340.4 67.25 190.9523 JJ. S. Chickos and W. J. Hanshaw, Chem. Eng. Data 49, 77 (2004). https://doi.org/10.1021/je0301747

C20H4002 312.530 20 347.8 74.65 229.0977 JI. S. Chickos and W. J. Hanshaw, Chem. Eng. Data 49, 77 (2004). https://doi.org/10.1021/je0301747

C21H40 326.557 21 346.7 73.55 192.9219 |A. Sari, A. Bicer, and A. Karaipekli, Mater. Lett. 63, 1213 (2009). https://doi.org/10.1016/j.matlet.2009.02.045
IV. M. Egorov, V. A. Marikhin, and L. P. Myasnikova, Polym. Sci., Ser. A 53, 906 (2011).

CHai0 340.584 22 3339 80.75 236.359 hitps://doi.org/10.1134/50965545X 11100038

Ca3Ha602 354.610 23 352 78.85 211.4999 |I. S. Chickos and W. J. Hanshaw, Chem. Eng. Data 49, 77 (2004). https://doi.org/10.1021/je0301747

C24Has02 368.637 24 356.5 83.35 229.223  JJ. Wilson, C. Gobble, and J. Chickos, J. Chem. Eng. Data 60, 202 (2015). https://doi.org/10.1021/je5009729

Ca6Hs202 396.690 26 358.8 85.65 223.0962 JA. A. Aydin, Sol. Energy Mater. Sol. Cells 104, 102 (2012). https://doi.org/10.1016/j.solmat.2012.04.030
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Table S7. Melting temperatures (71us) and enthalpies of fusion (AfsH) of esters with carbon number between 10 and 38. The data
are sorted by ascending carbon numbers. For compounds with more than one data source, the average values of Ttus and AfusH
were calculated. 4 = number of carbon atoms in the alkyl chain; B = number of carbon atoms in the ester root. These data were

used in Fig.1, Fig. 3, and Fig. 8 in the manuscript.

Molecular
formula

Molecular
weight
(g mol™)

Carbon
number

Compound
name

Ttus
X

Average
Tfus
&)

Thus
(&)

Average
Tfus
(W9)

ArusH
@egh

Average
AfusH
Jdgh

References

CioH2002

172.270

10

Pentyl valerate

198.65

-74.5

99.100

Stamatiou A, Obermeyer M, Fischer LJ,
Schuetz P, Worlitschek J. Investigation of
unbranched, saturated, carboxylic esters as
phase change materials. Renew Energy
2017;108:401-9.
https://doi.org/10.1016/j.renene.2017.02.056

C12H2402

200.318

12

C12H2402

200.318

12

10

Ethyl decanoate

253.6

252

252.80

-19.55

-21.15

-20.35

161.194

143.000

152.10

T. M. T. Carvalho, L. M. P. F. Amaral, V. M.
F. Morais, and M. D. M. C. Ribeiro da Silva,
J. Chem. Thermodyn. 85, 129 (2015).
https://doi.org/10.1016/j.jct.2015.01.012

Noél JA, Kahwaji S, White MA. Molecular
Structure and Melting: Implications for Phase.
Can J Chem 2017:cjc-2017-0578.
https://doi.org/10.1139/cjc-2017-0578

Ci12H2402

200.318

12

Butyl octanoate

230

-43.15

140.000

Noél JA, Kahwaji S, White MA. Molecular
Structure and Melting: Implications for Phase.
Can J Chem 2017:¢jc-2017-0578.
https://doi.org/10.1139/cjc-2017-0578

Ci12H2402

200.318

12

Hexyl hexanoate

217

-56.15

108.000

Noél JA, Kahwaji S, White MA. Molecular
Structure and Melting: Implications for Phase.
Can J Chem 2017:cjc-2017-0578.
https://doi.org/10.1139/cjc-2017-0578

Ci13H2602

214.344

13

11

Ethyl undecanoate

259.2

-13.95

168.701

V. M. Egorov, V. A. Marikhin, and L. P.
Myasnikova, Polym. Sci., Ser. A 53, 906
(2011).
https://doi.org/10.1134/S0965545X11100038

Ci4H2502

228.371

14

Ci14H2502

228.371

14

Ci14H2502

228.371

14

12

Ethyl dodecanoate

271.5

271.5

273.2

272.35

-1.65

-1.65

0.05

-0.80

176.905

40.767

157.945

167.42

G. J. Maximo, N. D. D. Carereto, M. C. Costa,
A. O. dos Santos, L. P. Cardoso, M. A.
Krahenbuhl, and A. J. A. Meirelles, Fluid
Phase Equilib. 366, 88 (2014).
https://doi.org/10.1016/j.fluid.2014.01.004

M. D. Robustillo, D. F. Barbosa, A. J. de
Almeida Meirelles, and P. de Alcantara
Pessoa Filho, Fluid Phase Equilib. 361, 188
(2014).
https://doi.org/10.1016/j.fluid.2013.10.024

E. S. Domalski and E. D. Hearing, J. Phys.
Chem. Ref. Data 25, 1 (1996), and references
therein. https://doi.org/10.1063/1.555985
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Molecular
formula

Molecular
weight
(g mol")

Carbon
number

Compound
name

Ttus
X

Average
Tfus
X)

Thus
Q&)

Average
Tfus
(W)

ArusH
Jgh

Average
AfusH
Jdgh

References

Ci5H3002

242.398

15

13

Ethyl tridecanoate

272.4

-0.75

167.906

W. E. Acree, Jr., Thermochim. Acta 219, 97
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Butyl dodecanoate

268.15

-5

175.400

Stamatiou A, Obermeyer M, Fischer LJ,
Schuetz P, Worlitschek J. Investigation of
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204.000

Ravotti R, Fellmann O, Lardon N, Fischer LJ,
Stamatiou A, Worlitschek J. Synthesis and
Investigation of Thermal Properties of Highly
Pure Carboxylic Fatty Esters to Be Used as
PCM. Appl Sci 2018, Vol 8, Page 1069
2018;8:1069.
https://doi.org/10.3390/APP8071069

Ci9H3302

298.504

19

14

Pentyl
tetradecanoate

283.05

9.9

177.000

Ravotti R, Fellmann O, Lardon N, Fischer LJ,
Stamatiou A, Worlitschek J. Analysis of bio-
based fatty esters PCM’s thermal properties
and investigation of trends in relation to
chemical structures. Appl Sci 2019;9:225.
https://doi.org/10.3390/app9020225

Ci9H3302

298.504

19

17

Ethyl margarate
(ethyl
heptadecanoate)

298.4

25.25

121.271

M. Benziane, K. Khimeche, A. Dahmani, S.
Nezar, and D. Trache, J. Therm. Anal.
Calorim. 112, 229 (2013).
https://doi.org/10.1007/s10973-012-2654-2

C20H1002

312.530

20

C20H4002

312.530

20

19

Methyl
nonadecanoate

313.2

3132

313.20

40.05

40.05

40.05

204.140

136.947

170.54

M. M. Omar, J. Chem. Soc. C 2038-2040
(1967). https://doi.org/10.1039/j39670002038

E. Moreno, R. Cordobilla, T. Calvet, M. A.
Cuevas-Diarte, G. Gbabode, P. Negrier, D.
Mondieig, and H. A. J. Oonk, New J. Chem.
31,947 (2007).
https://doi.org/10.1039/b700551b

SI- 14




Molecular
formula

Molecular
weight
(g mol")

Carbon
number

Compound
name

Ttus
X

Average
Tfus
X)

Thus
Q&)

Average
Tfus
(W)

ArusH
Jgh

Average
AfusH
Jdgh

References

C21H4202

326.557

21

19

Ethyl nonadecanoate

309

35.85

131.983

A. M. King and W. E. Garner, J. Chem. Soc.
1936, 1372-1376.
https://doi.org/10.1039/jr9360001372

C21H4202

326.557

21

C21H4,02

326.557

21

C21H4202

326.557

21

20

Methyl eicosanoate

319.2

319.2

317.2

318.53

46.05
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187.000

Ravotti R, Fellmann O, Lardon N, Fischer LJ,
Stamatiou A, Worlitschek J. Analysis of bio-
based fatty esters PCM’s thermal properties
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Hexadecyl A. A. Aydin, Sol. Energy Mater. Sol. Cells
C34HesO2 508.903 34 16 18 octadecanoate 327.8 54.65 214.186 104, 102 (2012).
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Octadecyl A. A. Aydin, Sol. Energy Mater. Sol. Cells
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Stamatiou A, Obermeyer M, Fischer LJ,
Schuetz P, Worlitschek J. Investigation of
C34HesOs 508.903 34 12 | 22 | Lauryl behenate 327.65 54.5 185.200 unbranched, saturated, carboxylic esters as
phase change materials. Renew Energy
2017;108:401-9.
https://doi.org/10.1016/j.renene.2017.02.056
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Octadecyl A. A. Aydin, Sol. Energy Mater. Sol. Cells
C3sH7602 565.009 38 18 20 . 338.1 64.95 226.120 113, 44 (2013).
eicosanoate
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Table S8. Melting temperatures (7tus) and enthalpies of fusion (AnsH) of diamides. These data were used in Fig.1 and Fig. 9 in
the manuscript.

Molecular Molecular ; Carbon Compound name Ttus Ttus Afusﬁl References
formula weight (g mol™) number (K) °C) Jdgh

CiHIN:O: 172228 8 | Suberamide 49323 | 22008 | 3389112 | e e ooy ntpe ot org 10,1016/ et 200604008
COHIN:0: 186.254 9 | Azclamide 45041 | 17726 | 2954031 | o0 o e e hoe ot ara/ 10,1016/ et 200604 008
CioHaoN2 0 200.28 10 Sebacamide 48431 | 211.16 | 343.2694 Ehgﬁgg’yi : 3Dg‘fliasféaﬁibﬁafhﬁélff}ﬁsﬁ;rgﬁuﬁif ;??j‘zlggg%‘mi Chem.
C11H2N:0; 214.305 11 Undecandiamide | 4512 | 178.05 | 300.5069 %CBSEEZ’Y E’ %fli*;zagblg éfﬁﬁé‘fiﬁéiéﬂﬁi?{ ;E‘?c%'zgggz‘ngi‘ Chem.
CiHaN2Os 228,331 12 Dodecandiamide | 466.1 | 192.95 | 3227768 %fﬁggiﬁ : 3Dgf1}‘?5fé"‘g’olgéfilﬁ;ﬁ/e}géi]i)'rzrl“gelgil’ ;??C%'zlgggi‘mi Chem.
CisHasN205 256.384 14 Tetradecandiamide | 469.3 | 196.15 | 302.0856 '?.heBr?SZ?i’yg. gfliézaé’(&f hﬁ;ff/lgéi}irg/?&igif 2/??52'33250?361 Chem.
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Table S9. Melting temperatures (71s) and enthalpies of fusion (AwsH) of diamines. For compounds with more than one data
source, the average values of Trus and AfnsH were calculated. These data were used in Fig.1 and Fig. 9 in the manuscript.

Molecular Mole.cular Carbon Thus Average Ttus Average ArusH Average
formula welghf number Compound name (K) Tus ©0) Thus (°C) g Afuslll References
(g mol™) &) JghH

L. Dall’acqua, G. Della Gatta, B. Nowicka, and P.
CsH20N2 144.26 8 Octane-1,8-diamine 324.790 | 324.790 | 51.640 51.640 353.390 | 353.390 | Ferloni, J. Chem. Thermodyn. 34, 1 (2002).
https://doi.org/10.1006/jcht.2001.0950

L. Dall’acqua, G. Della Gatta, B. Nowicka, and P.
CoHnN> 158.286 9 Nonane-1,9-diamine 308.120 | 308.120 | 34.970 34.970 228.953 228.953 Ferloni, J. Chem. Thermodyn. 34, 1 (2002).
https://doi.org/10.1006/jcht.2001.0950

L. Dall’acqua, G. Della Gatta, B. Nowicka, and P.
CioH24N2 172.312 10 Decane-1,10-diamine | 332.880 | 332.880 | 59.730 59.730 335.496 | 335.496 | Ferloni, J. Chem. Thermodyn. 34, 1 (2002).
https://doi.org/10.1006/jcht.2001.0950

L. Dall’acqua, G. Della Gatta, B. Nowicka, and P.

Undecane-1,11- 313.640 | 313.640 | 40.490 | 40.490 | 258.026 | 258.026 | Ferloni, J. Chem. Thermodyn. 34, 1 (2002).

Ci1H26N2 186.338 11

diamine https://doi.org/10.1006/icht.2001.0950
112- L. Dall’acqua, G. Della Gatta, B. Nowicka, and P.
Ci2H2sN» 200.364 12 d;decanediamine 340.500 67.350 334.890 Ferloni, J. Chem. Thermodyn. 34, 1 (2002).
341150 68.000 334890 https://doi.org/10.1006/jcht.2001.0950
112- : . ’ K. Khimeche, Y. Boumrah, M. Benziane, and A.
Ci2Ha2sN» 200.364 12 ’ N 341.800 68.650 334.890 Dahmani, Thermochim. Acta 444, 166 (2006).
dodecanediamine

https://doi.org/10.1016/j.tca.2006.03.011

Table S10. Melting temperatures (7fus) and enthalpies of fusion (Afs/) of dinitriles. These data were used in Fig.1 and Fig. 9 in
the manuscript.

Molecular Mole.cular Carbon Compound Ttus Ttus ArusH
weight o 1 References
formula (g mol) number name (K) °C) Jgh

Badea E, Blanco I, Della Gatta G. Fusion and solid-to-solid transitions of a homologous series
CioH16N2 164.248 10 Sebaconitrile 281.180 8.030 171.509 | of alkane-o,w-dinitriles. ] Chem Thermodyn 2007;39:1392-8.
https://doi.org/10.1016/J.JCT.2007.03.005

Badea E, Blanco I, Della Gatta G. Fusion and solid-to-solid transitions of a homologous series
Ci1HisN2 178.277 11 Undecanonitrile 266.140 | -7.010 | 145.897 | of alkane-a,o-dinitriles. J Chem Thermodyn 2007;39:1392-8.
https://doi.org/10.1016/J.JCT.2007.03.005

Badea E, Blanco I, Della Gatta G. Fusion and solid-to-solid transitions of a homologous series
Ci2H20N2 192.304 12 Dodecanedinitrile | 294.230 | 21.080 | 178.519 | of alkane-a,w-dinitriles. ] Chem Thermodyn 2007;39:1392-8.
https://doi.org/10.1016/J.JCT.2007.03.005

Badea E, Blanco I, Della Gatta G. Fusion and solid-to-solid transitions of a homologous series
Ci4H24N2 220.358 14 Tetradecaneditrile | 309.550 | 36.400 | 182.294 | of alkane-o,w-dinitriles. J Chem Thermodyn 2007;39:1392-8.
https://doi.org/10.1016/J.JCT.2007.03.005
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Table S11. Melting temperatures (7fs) and enthalpies of fusion (AfusH) of diols. For compounds with carbon number > 17, AfusH
data were not available from the cited references. These data were used in Fig.1 and Fig. 9 in the manuscript.

Molecular Mole.cular Carbon Tus Tus ArsH
weight Compound name o 1 References
formula (g mol") number (K) (((®)] Jdgh

Costa JCS, Santos LMNBF. Chain-Length Dependence of the Thermodynamic Behavior of
CioH2202 174.276 10 1,10-decanediol 345.800 | 72.650 | 258.211 | Homologous a,0-Disubstituted Alkanes. ] Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBF. Chain-Length Dependence of the Thermodynamic Behavior of
C11H2402 188.302 11 1,11-undecanediol 334.100 60.950 | 243.757 | Homologous a,m-Disubstituted Alkanes. J Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBF. Chain-Length Dependence of the Thermodynamic Behavior of
Ci2H2602 202.328 12 1,12-dodecanediol 352.900 | 79.750 | 267.882 | Homologous a,w-Disubstituted Alkanes. ] Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBEF. Chain-Length Dependence of the Thermodynamic Behavior of
Ci3H2502 216.354 13 1,13-tridecanediol 350.300 | 77.150 | 253.289 | Homologous o,w-Disubstituted Alkanes. ] Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBF. Chain-Length Dependence of the Thermodynamic Behavior of
Ci14H3002 230.38 14 1,14-tetradecanediol 359.200 | 86.050 | 275.632 | Homologous o,w-Disubstituted Alkanes. ] Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBF. Chain-Length Dependence of the Thermodynamic Behavior of
CisH3202 244.406 15 1,15-pentadecanediol | 361.200 | 88.050 | 267.178 | Homologous o,w-Disubstituted Alkanes. ] Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBF. Chain-Length Dependence of the Thermodynamic Behavior of
Ci6H3402 258.432 16 1,16-hexadecanediol | 366.000 | 92.850 | 281.699 | Homologous a,w-Disubstituted Alkanes. ] Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBF. Chain-Length Dependence of the Thermodynamic Behavior of
Ci7H3602 272.458 17 1,17-heptadecanediol | 367.300 | 94.150 - Homologous a,-Disubstituted Alkanes. J Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBF. Chain-Length Dependence of the Thermodynamic Behavior of
CisH3302 286.484 18 1,18-octadecanediol 371.500 98.350 - Homologous a,m-Disubstituted Alkanes. ] Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBE. Chain-Length Dependence of the Thermodynamic Behavior of
Ci9H4002 300.51 19 1,19-nonadecanediol | 373.900 | 100.750 - Homologous a,0-Disubstituted Alkanes. J Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBE. Chain-Length Dependence of the Thermodynamic Behavior of
C20H4202 314.536 20 1,20-eicosanediol 376.100 | 102.950 - Homologous a,0-Disubstituted Alkanes. J Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125
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Table S12. Melting temperatures (7rs) and enthalpies of fusion (AusH) of dioic acids. For compounds with carbon numbers 16
and 18, AnsH data were not available from the cited references. These data were used in Fig.1 and Fig. 9 in the manuscript.

Molecular Mole.cular Carbon Tus Tus ArusH
weight Compound name o 1 References
formula (g mol") number (K) (°C) Jegh

Costa JCS, Santos LMNBF. Chain-Length Dependence of the Thermodynamic Behavior
CioH1504 202.244 10 Decanedioic acid 404.000 | 130.850 | 201.737 | of Homologous o,w-Disubstituted Alkanes. ] Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBF. Chain-Length Dependence of the Thermodynamic Behavior
C11H2004 216.27 11 Undecanedioic acid 385.000 | 111.850 | 183.567 | of Homologous a,m-Disubstituted Alkanes. J Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBF. Chain-Length Dependence of the Thermodynamic Behavior
Ci2H2204 230.296 12 Dodecanedioic acid 402.500 | 129.350 | 219.717 | of Homologous o,@-Disubstituted Alkanes. J Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBEF. Chain-Length Dependence of the Thermodynamic Behavior
Ci3H2404 244322 13 Tridecanedioic acid 386.300 | 113.150 | 202.192 | of Homologous a,0-Disubstituted Alkanes. ] Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBEF. Chain-Length Dependence of the Thermodynamic Behavior
C14H2604 258.348 14 Tetradecanedioic acid | 397.300 | 124.150 | 218.697 | of Homologous o,m-Disubstituted Alkanes. J Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBF. Chain-Length Dependence of the Thermodynamic Behavior
Ci6H3004 286.41 16 Hexadecanedioic acid | 395.400 | 122.250 - of Homologous a,m-Disubstituted Alkanes. J Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125

Costa JCS, Santos LMNBF. Chain-Length Dependence of the Thermodynamic Behavior
CisH3404 314.5 18 Octadecanedioic acid | 398.100 | 124.950 - of Homologous a,m-Disubstituted Alkanes. J Chem Eng Data 2019;64:2229-46.
https://doi.org/10.1021/ACS.JCED.9B00125
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