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1. Supplementary Figures
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Figure S1. Absorption spectrum of TC-Tf:N capped CdTe NPs in acetone.

Figure S2. TEM image of TC-Tf:N capped CdTe NPs.
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Figure S3. Thermogravimetric curve of TC-Tf;N capped CdTe NPs.
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Figure S4. DSC thermograms of CdTe NP composites with P13T2N.
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Figure S5. (a) DSC thermograms of P14Tf2N with TC-T:N and (b) plot of melting enthalpy (AHnw).



2. Estimations of volume fraction of NPs in composites, solvation diamter and number of ion pairs in

the solvation layer.

Table S1. Weight and volume fractions of each component in the composites.

Wedre /% | Wip /% \;VLig 1% wiL /% Veare /% \}Lig 1% viL 1% Ve /%
(weight (weight (weight (weight (volume (volume (volume (volume
fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of
core) NPs) ligands) ILs) core) ligands) ILs) NPs)

1 1.7 0.72 98 0.17 0.48 70 0.92

3 5.2 2.2 95 0.51 1.45 68 2.8

5 8.6 3.6 91 0.85 2.4 65 4.8

10 17 7.2 82 1.7 2.8 59 10

15 26 11 74 2.6 7.2 53 16

20 34 15 66 3.4 9.7 47 22

wp: The inorganic (CdTe) weight fraction of 58%, which was given by TGA measurement, gives the equation

as follow: {va = \:VCdTe/O.SS

WLig: WLig = WNP — WCdTe

WIL. WIL = 100 — WNP

VNp: VNP = (VedTe T VLig)/(VedTe T Veig + ViIL)

VedTe! VedTe = Weate /5.855 (density of CdTe = 5.855 gecm™)

viL: vie = wi /1.4 (We assume the density of ILs as 1.4 gem™.)

VLig: ;}Lig = \:VLig /1.5 (We assume the density of ligand layer as 1.5 gcm™.)
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Figure S6. Schematic representation of the solvation layer of NPs.

CdTe core; diameter: D = 3.1 nm, volume: Veare = 1.56 x 102° cm?, density: dcare = 5.855 gem™,

weight of single core: Weare =9.13 x 1020 g

The inorganic (CdTe) weight fraction of 58%, which was given by TGA measurement, led to the weight of a
single NP (Wnp) including the weight of ligand layer (WLiig).

Wxp = Weare/0.58 = 1.57 x 1071 g, Wiig = Wnp — Weare = 6.61 x 1020 g

Given the ligand (TC-T£;N) density of ca. 1.5 gcm™, the volume of ligand layer (V1i¢) in the single NP was
estimated as follows.

Viie = Wiig/1.5 = 4.41 x 102 cm?®, then Vxp = Veare + Viig = 5.97 x 102° cm?

Veare/ Ve = 26 vol% in the single particle.

If we assume the spherical shape for the NPs, the radius of NP including the ligand layer (rnp) was given as

rnp = 2.43 nm (diameter of NP: Dnp = 4.86 nm).
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Table S2. Estimations solvation diameter and number of ion pairs interacting with single NP in P13 Tf2N.

. 0 AH/AHO . 0, Dsol/ nm Vtrap/ Cm3 Wtrap/ g Ntrap

Vnp % Virap /% (diameter  of | (volume  of | (weithg  of | (numer of ion
(volume (volume solvation layer | solvation layer | solvation layer | pairs interactin
fraction of fraction of | ludi Dy ithout \V Y ithout \V Y pa h sinal Npg
NPs) trapped ILs) including Dnp) | without Vip) without Vnp) with single NP)
2.8 0.99 1.0 5.32 1.9 x 10%° 2.7 x10%° 40

4.8 0.93 7.0 6.55 8.7 x 100 12 x 1020 180

10 0.81 16 6.72 9.9 x 10%° 14 x 1020 200

22 0.74 21 6.06 5.7 x 1020 7.9 % 10%° 120

Table S3. Estimations solvation diameter and number of ion pairs interacting with single NP in P14THHN.

\}NP/% AH/AHO \}t /% DSOI/ nm Vtrap/ Cm3 Wtrap/ g Ntrap
(volume (vrca)lfum e (diameter  of | (volume of | (weithg of | (humer of ion
fraction of fraction  of solvation layer | solvation layer | solvation layer | pairs interacting
NPs) trapped ILs) including Dnp) | without Vie) without Vnp) with single NP)
2.8 0.95 4.6 6.42 7.8 x 10 1.1x 10" 160
4.8 0.89 10 6.80 1.0 x 101° 1.5 x 101° 220
10 0.62 33 7.54 1.6 x 101 2.3 x 101 340
22 0 78 7.52 1.6x10%° |23x10%° |340

Table S4. Estimations solvation diameter and number of ion pairs interacting with single NP in P1sTfoN.

. 0, AH/AHO . 0, Dsol/ nm Vtrap/ Cm3 Wtrap/ g Ntrap

\(/\;\:;l/jﬁ . \(/\t/rgfu/nﬁ (diameter  of | (volume  of | (weithg  of | (numer of ion
fraction of fraction  of solvation layer | solvation layer | solvation layer | pairs interacting
NPs) trapped ILs) including Dnp) | without Vne) without Vp) with single NP)
2.8 0.72 27 10.7 5.9 x 10 8.2 x 101 1200

4.8 0.24 12 12.3 9.1 x 107" 13 x 10 1900

10 0.006 89 104 5.4 x 10 7.6 x 10" 1100

16 0 84 9.0 3.2x10% 45 % 107 670

Virap = VIL X (1 — AH/AHy) : volume fraction of IL interacting with NPs (non-freezing ILs)

Vsol and Viap respresents a solvation volume with and without the volume of NP (Vnp), respectively.

Vieap/ Ve = (Vsol — Vne)/ Ve = ‘;trap/‘;NP

3 3 - -
3__Dsolnz 3 (DNP) 3 (DNP)
—g(=2)3 — S (2E) = sw(—2E) xv
2 ( 2 ) 2 2 2 2 trap/VNP

3 3 -
D D D
oyt = (22) + (B25) vt

Vtrap = Vnp X Vtrap/VNP =5.97 x 102° x Vtrap/VNP cm?

Wiap = Virap % 1.4 (diL = 1.4 gem™): Weight of IL components interacting with single NP
Nuap = Wiap /MW X Na (Mw: molecular weithg of IL, Na: Avogadro number)
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