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Definition of Tm and Tc
Figure S1 shows the DSC thermograms of 55 wt.% sample of the heating rate of 10 °C/min. In this
manuscript, we defined T, and 7 as the onset temperature of melting and crystallization. We evaluated

the peak temperature and the finishing ones in Figure S1. Table S1 shows various T, and 7.
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Figure S1. Ty, and 7 definition from DSC thermograms of 55 wt% sample.

Table S1. List of Ti, and 7%, the peak temperature and the finishing temperature during melting and

crystallization processes.

Sample [°C] T Tin_peak Tn_finish Tx Tx_peak T finish
20 wt% 32.6 44.2 48.9 31.7 24.6 17.1
30 wt% 40.7 47.5 52.3 39.2 33.2 25.7
45 wt% 47.5 53.5 57.9 46.2 42.8 35.6
55 wt% 53.3 56.8 62.3 51.8 48.9 42.1
70 wt% 57.1 59.7 68.0 56.6 51.5 42.8
90 wt% 60.2 63.9 71.8 59.2 56.4 44.5

100 wt% 61.2 66.5 75.4 61.0 57.7 45.2



WAXS profiles below T,
We focused on crystallinity at 0 °C for the different crystallizable side-chain component. In Figure
S2, the crystal diffraction peak was observed at 15.3 nm™! in the case of >20 wt.%, while we could

observe no crystal diffraction peak of 0 wt.% because of no crystallizable components.
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Figure S2. WAXS profiles of different crystallizable side-chain component at 0 °C.

Peak decomposition of WAXS profiles
Figure S3 shows the peak decomposition of WAXS profile of 70 wt.% at 0 °C. The peak at 15.4 nm!

is assigned as the diffraction from crystalline, and the broad peak is due to amorphous halo.
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Figure S3. WAXS profiles of 70 wt.% at 0 °C (blue cross). The background, crystal diffraction peak,

and amorphous halo are orange, purple, and red lines, respectively. The fitting curve is green line.

Low frequency Raman spectra of 100 wt.% sample



We focused on 100 wt.% crystallizable component sample of crystal structure. The enthalpy of crystal
melting of the 100 wt% crystallizable component sample was ~117.2 J/g (=36.4 kJ/mol) in Figure 2a.
Because the enthalpy of crystal melting of 1-docosane was 158.4 J/g (=49.0 kJ/mol) based on the
published data [S1], the crystallinity was estimated to be 74% These findings imply that the entire
side-chain component could not be crystallized even in 100 wt% sample. From SAXS measurements,
the crystal thickness is evaluated to be ~1.96 nm in a 100 wt% case. The correlation length crystal
alkane chain would be composed of Cis 4.

Furthermore, Figure S4 shows the Raman spectra of 100 wt% sample during heating up. The peak
of the Raman shift was observed at 160 cm™.. This result suggests that the longitudinal acoustic mode
(LAM), “accordion”, vibration of n-alkyl side chains. The Raman shift is consistent between C15 and

C16 [S2]. The peak disappears at 80°C above Tr.
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Figure S4. Raman spectra of 100 wt.% crystallizable side-chain sample during heating up.
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