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1. Tauc plots of CdSe and CdSe-Cu,Se core-shell QDs
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Fig. S1. Tauc plots for CdSe QD and CdSe-Cu,Se QDs. Term ‘n’ take values % and
2 for CdSe (direct band gap) and CdSe-Cu,Se (indirect band gap) respectively.

2. Absorption and Emission spectra of CdSe and CdSe-Cu,Se core-shell QDs
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Fig. S2. Absorption and emission features of the CdSe QDs and CdSe-Cu,Se core-shell QDs of different shell
thicknesses.

3. Gaussian fitting to the emission spectra of CdSe-Cu,Se core-shell QDs
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Fig. S3. PL spectrum CdSe-Cu,Se core-shell QDs fitted with a Gaussian curve.
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Table S1: Gaussian fit details to the PL spectrum of CdSe-Cu,Se QDs

Peak Area (nm?) Center (nm) Width (nm) Height
1 6487551.04 645.26 20.54 252006.61
2 2234293.15 673.93 22.89 77870.41
4. Cyclic Voltammograms of CdSe and Cu,Se QDs
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Fig. S4. Cyclic voltammograms (CVs) of CdSe and Cu,Se QDs.




5. TEM image and SAED pattern of CdSe QDs

Fig. S5: TEM image of (a) CdSe QDs and (b) its SAED pattern.

6. Shell thickness calculation

The appraisal of shell thickness of CdSe-Cu,Se QDs was done using inductively coupled plasma atomic emission spectroscopy (ICP-AES)
and high-resolution transmission electron microscopy (HR-TEM) results.

The calculation was done using the following equation

(1)

where,
ris the radius of the core

R is the radius of core-shell QD

VCdSe is the volume of the core

chzse is the volume of the shell

We got the radius R of core-shell QDs from TEM images (2.95 nm). The ratio VCdSe/ chzse can be calculated using the atomic and the

Mcyg

mey

molecular masses M,, bulk densities p,and mass ratio (obtained from ICPAES results) based on the following relation
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From ICPAES studies, we got

Mcq _ 29.17 153
me, 11.53

u

V.
Therefore, —S45¢_ =156
VCque

Substituting these results in equation (1), we get
Radius of the core r=2.50 nm

Shell thickness H = 0.45 nm.

Radius of CdSe core obtained from TEM images was 2.55 nm. The estimated value matches with the experimental result.

7. EDS spectrum of CdSe QDs

2400

2100

1800 —

SiKa

Counts

| | | | 1
5.00 6.00 7.00 8.00 200 10.00

Fig. S6: EDS spectrum of CdSe QDs.



8. XPS spectrum of CdSe QDs
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Fig. S7: XPS Spectrum of CdSe QDs.

9. Schematic representation
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Scheme S1: Schematic picture showing the thermodynamic favorability of the electron transfer between QDs andMV?*,



10. Lifetime calculations

The emission decay kinetics for CdSe and CdSe-Cu,Se fitted multi-exponentially (3™ order) using the equation
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Table S2: Average lifetime of bare CdSe and overcoated CdSe-Cu2Se QDs

Sample 7,ns a T, ,Ns a, 73,ns a3 Tavg /NS Zz
CdSe 0.285 27.56 3.792 40.08 17.68 32.36 14 1.267039
CdSe-Cu,Se 0.835 18.18 6.58 34.41 34.23 47.41 30 1.204785
Table S3: Average lifetime of CdSe-Cu,Se QDs/MV?* complex upon successive additions (0.2 uM) of MV?*
Sample 7,ns a T, ,Ns a, 73,ns az Ty ,NS ay | Tavg /NS 12
QDs/0.2 uM MV?* | 0.419 | 36.83 3.05 37.33 9.94 9.74 39.0 16.13 21 1.185496
QDs/0.4 uM MV?* | 0.380 | 15.32 292 | 3459 9.40 |37.77| 3452 |12.32 20 1.060308
QDs/0.6 uM MV?* | 0.430 | 16.09 3.05 | 35.38 9.59 |3730| 35.88 |11.23 20 1.067175




