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S1. DSC Data
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Fig. S1 DSC heating curves of pure compounds n-Cg[1] and n-C+o [2] and for their binary mixtures, with signaled
n-Cg molar fraction xnonane. The scanning rate was 8 =2 K-min! for pure n-Cg[1]and 8 = 5 K-min! for pure n-C10[2]
and the Cq/C10 binary mixtures (exo up). Two consecutive heating runs are presented for each composition.

Table S1 DSC data for pure n-Co [1], pure n-C1o[2] and for their binary mixtures, including the onset temperatures,
Tonset, Maximum peak temperatures, Tmax, and the corresponding enthalpies of fusion, AwusH, at atmospheric
pressure, 0.1 MPa. The scanning rate was 8 =2 K-min~" for pure n-Ce and 8 = 5 K-min~" for n-C10 and for the binary
mixtures [1,2].

DSC 1%t peak DSC 2" peak

Xnonane Tonset/K  Tmax /K BArusHIJ-g™'  Tonset/K Tmax K AsusH 1J-g~"

12) 216.46 217.12 3.8 218.28 219.34 7.4
0.9481 203.15 208.06 25.8 217.87 220.18 107.7
0.8499 200.82 205.50 20.9 218.37 220.31 103.6
0.8044 201.23 208.60 22.0 218.53 220.83 104.7
0.7516 209.46 212.63 7.1 218.47 221.32 107.8
0.6790 218.48 222.42 116.3 - - -
0.6596 218.48 222.77 107.9 - - -
0.6040 218.820) 22241 78.10) ) 229.18 )
0.5002 219.81 221.67 38.7 22467 231.95 54.7
0.4008 219.43 221.69 27.9 227.07 234.87 85.9
0.3104 218.58 220.99 13.9 230.41 237.44 17.7
0.2005 217.14 220.11 6.2 235.51 240.03 146.1




0.1038 238.48 241.86 165 - - -

02 240.19 242.93 169.4 - - -
Expanded uncertainties for a 95% confidence level (k = 2): U(x) = 0.00007; U(T) = 0.25 K; U(AwsH) = 8.1 J-g”" (see Supp.

Information — S4).
a) Values previously published [1,2]; ® Overall Tonse: and AqsH value for the two overlapped peaks; © Not possible to obtain from

the integration.

S2. HSM Data
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Fig. S2 HSM images of n-Cy acquired on heating in the temperature range between 193.15 K and 220.15 K,
employing a magnification of 250% [1].
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Fig. 83 HSM images of the binary mixture with molar fraction xnonane = 0.95 acquired on heating in the temperature
range between 193.15 K and 218.15 K, employing a magnification of 250x.
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Fig. S4 HSM images of the binary mixture with molar fraction xnonane = 0.85 acquired on heating in the temperature
range between 173.15 K and 223.15 K, employing a magnification of 250x.
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Fig. S5 HSM images of the binary mixture with molar fraction xnonane = 0.75 acquired on heating in the temperature
range between 193.15 K and 218.15 K, employing a magnification of 250x.
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Fig. S6 HSM images of the binary mixture with molar fraction Xnonane = 0.60 acquired on heating in the temperature
range between 193.15 K and 228.15 K, employing a magnification of 250x.
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Fig. 87 HSM images of the binary mixture with molar fraction xnonane = 0.40 acquired on heating in the temperature
range between 193.15 K and 233.15 K, employing a magnification of 250x.



S3. Raman Spectroscopy Data

— Binary mixture Xnonane = 0.95:

At the highest concentration of n-Co in the mixture, its spectrum at 193.15 K is equivalent to that of the
T; solid phase of n-Ce. At 208.15 K, the marker bands at 2870, 2890, and 2960 cm~' begin their
transformation to shoulders, and the appearance of a very weak band/shoulder at 1421 cm~' can be
observed, which may indicate the onset of the polymorphic transition. When the temperature reached
211.15 K, the three high-energy shoulders become less visible, indicating a further transformation to the
n-Ce Ri solid phase. At 214.15 K, the band/shoulder at 1421 cm~", also related to the n-Ce Ri solid phase,
becomes more pronounced. The transformation to the liquid phase starts at temperatures between 217
and 220.15 K. By 220.15 K, the sample must be nearly liquid, since the spectrum closely resembles that
of the liquid phase. The most prominent bands for the n-Cg liquid phase can be seen at 264, 871, 889,
1075, 1161, 1456, 2872, and 2959 cm-'. At 95C9:5C10 composition ratio, it was challenging to identify
the marker bands for n-C1o in both solid and liquid phases, which is justified by the composition of this
binary mixture, where n-C1ois almost vestigial. At 233.15 K, the sample is completely liquid.
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Fig. S8 Temperature-variation Raman spectra for the binary mixture Xnonane = 0.95.

—  Binary mixture Xnonane = 0.75:

At 193.15 K, the spectrum evidences the marker bands for the n-Co Ti solid phase at 1450, 1464, and
1483 cm~! and the marker bands for n-C1o solid phase at 230, 1009, a shoulder at 1474, 1514, 2863,
2882, 2936, and 2955 cm~". Similarly to the 80C9:20C10 mixture, at 208.15 K it is possible to identify a
very subtle broad band at 1421 cm-' — a marker band for the n-Co R solid phase, which continues to
grow reaching its highest intensity at 216.15 K and remaining constant up to 222.15 K. The
transformation to the liquid phase occurs between 222.15 and 223.15 K, which correlates very well with
the DSC peak observed at 222.15 K. At 223.15 K, the spectrum resembles that of the liquid phase.
Especially the broad band at about 1450 cm-"! and the group of bands between 2850 and 2975 cm-'. At
233.15 K, the spectrum is already equivalent to the one obtained at room temperature.
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Fig. S9 Temperature-variation Raman spectra for the binary mixture Xnonane = 0.75.

—  Binary mixture Xnonane = 0.66:

At 193.15 K, the spectrum of the mixture shows the marker bands of n-Cg T; solid phase at 1449, 1463,
1482, 1543, 2715, 2881, and 2889 cm~" and of the n-C1osolid phase at 1008, 1472, 1513, 2849, 2862,
2881, and 2954 cm~'. At 209.15 K, it is possible to notice an appearance of a small shoulder at 1420
cm~', which may indicate the beginning of the polymorphic transition to the solid R phase. Interestingly,
the DSC results show only a weak peak around 206.15 K. Upon further heating to 221.15 K, the
spectrum of the mixture becomes more similar to that of the solid Ri phase, which is evidenced by the
growth of the band 1420 cm~', and slight redshift of the following bands: 2849 to 2846, 2861 to 2860,
and 2881 to 2880 cm~'. At 224.15 K, the spectrum of the mixture transforms to that very similar of the
mixture of liquid phases of n-Co and n-C1o, with some residual peaks related to the solid phases. At
230.15 K, the marker bands for solid phases are no longer visible and only the marker bands for liquid
phases are identifiable in the spectrum of the mixture. At 233.15 K, the spectrum is equivalent to the
one obtained at room temperature.
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Fig. S10 Temperature-variation Raman spectra for the binary mixture Xnonane = 0.66.

—  Binary mixture Xnonane = 0.30:

At 193.15 K, the spectrum of the mixture displays all the characteristic marker bands of both the n-Co Ti
and n-C1o solid phases, with the latter being more prominent due to its higher concentration. The Raman
spectra remained consistent upon heating until the temperature reached 222.15 K, at which point weak
bands characteristic of the liquid phases began to emerge at 866, 1072, and 1158 cm-'. As the
temperature increased to 234.15 K, additional marker bands for the liquid phase appeared, including
those at 839, 892, 914, 1015, 2871, and 2959 cm~". By 237.15 K and above, the spectrum of the mixture
matched the one recorded at room temperature. Notably, no evidence of a polymorphic transition was
observed in this mixture, likely attributable to the lower concentration of n-C1o.
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Fig. S11 Temperature-variation Raman spectra for the binary mixture xnonane = 0.30.



—  Binary mixture Xnonane = 0.10:

At a temperature of 193.15 K, because of the low concentration of n-Co in the mixture, its spectrum
mirrors that of the n-C1o solid, with no distinguishable bands of n-Cg observed. Transition to the liquid
phase begins between 240.15 K and 243.15 K, which is also in accordance with the DSC results. At —
33 °C, the spectrum is already very close to that of the liquid phase of n-C1o. At 248.15 K, the spectrum
is equivalent to the one obtained at room temperature.
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Fig. $12 Temperature-variation Raman spectra for the binary mixture Xnonane = 0.10.

S4. Statistical Parameters and Data

The statistical parameter used to calculate the expanded uncertainty of the temperatures and enthalpies
of fusion in this work is the same as that used in the previous ones [1,2] and is defined by Eq. (S1), in
particular, the standard deviation, hereby designated as o.

U_Fm—mT” (1)
| N-1

where N is the total number of experimental data points, the subscript i stands for the j-th experimental
point, respectively, and X stands for temperature or enthalpy values.

The expanded uncertainty U is calculated according to Eq. (S2).
U=20 (S2)

The estimation of the expanded uncertainties for temperatures (Tonset and Tmax) and the

enthalpy of fusion (AwsH) is based on five independent measurements using the experimental procedure
described in Section 2.2.1. The five prepared samples correspond to the binary mixture with composition
Xnonane = 0.80 since it only presents a one very well-defined DSC peak. This estimation is assumed to
be valid for all the experimental measurements.

The estimation of the expanded uncertainties for molar fractions (Xnonane and Xdecane) is based on the error
propagation analysis considering the weighing of the samples and the uncertainty of the molecular
weights of these compounds. For the estimation of the uncertainty of molecular weights, the NIST
Technical Note 1900 [2,3] and the IUPAC Technical Report published in 2022 were used [4].



S5. Data for the Binary Phase Diagram Construction

As explained in the article, the construction of the binary phase diagram is a result of the three
experimental techniques used: DSC, HSM and Raman spectroscopy. In fact, the diagram present is
mostly a result of the DSC and Raman techniques. With these two techniques it is possible to obtain the
temperatures and enthalpies of each thermal event and then, using Raman spectroscopy, understand
and identify these thermal events.

After the analysis of the Raman experimental results, it became clear that for the binary mixtures
presenting polymorphism and two DSC peaks, e.g. Xnonane=0.95, 0.85, 0.75, 0.40, 0.30 and 0.20, and
this event the small first peaks observed in the DSC thermograms could be assigned to the polymorphic
transition. Consequently, the phase change from solid to liquid would only happen in the second DSC
peak. This means that the Tonser COrresponds, in these cases, to the beginning of the phase transition
and the Tax to the end of this transition.

For the binary mixtures Xnonane=0.50 and Xnonane=0.60 that also present two DSC peaks, the Raman
spectroscopy confirmed that these peaks corresponded only to the phase transition from solid to liquid.
Consequently, in these cases the beginning of the phase transition corresponds to the Tjax of the first
peak and the end of this thermal event corresponds to the Tnax of the second peak.

Finally, the mixtures with only one DSC peak, as xnonane=0.68, 0.66 and 0.10, after being analyzed by
Raman spectroscopy, enabled the confirmation of the beginning and the end of the solid—liquid
transition. Once again, the Tonset COrresponds to the beginning of the melting process and the Tpayx to the
end of it.

Following this, Table S2 shows the temperature values used for the binary phase construction, depicted
from the DSC results and corroborated by Raman spectroscopy.

Table S2 Temperature values (K) used for the construction of the liquidus and solidus lines of the binary phase
diagram.

Xnonane TpoiilK Tsolidus [K TiLiquidus/K
12) 21712 - 219.34
0.9481 208.06 217.87 220.18
0.8499 205.50 218.37 220.31
0.8044 208.60 218.53 220.83
0.7516 212.63 218.47 221.32
0.6790 205.70 218.48 222.42
0.6596 205.78 218.48 222.77
0.6040 - 222.41 229.18
0.5002 - 221.67 231.95
0.4008 219.43 227.07 234.87
0.3104 218.58 230.41 237.44
0.2005 217.14 235.51 240.03
0.1038 - 238.48 241.86
a) - - 242.93

a) Values previously published [1,2]; ® Values depicted from DSC thermogram; the integration of the peak is not possible since it
is very subtle, but the temperature value for the polymorphic event was confirmed through Raman spectroscopy.
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