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Table S1. Absorption and PL parameters of AlSe QDs synthesized at different [In]/[Ag] ratios.

| EpL FWHMp, Ip, E' Emax
[in]/[Ag] (eV) (meV) (arb. un) (eV) (eV)
20.0 1.94 360 05 i 2.78
100 1.91 335 26 2.15 2.72
6.7 1.83 340 6.4 1.97 2.69
5.0 1.75 343 71 1.96 2.68
4.4 171 345 71 1.84 2.66
4.0 1.70 350 6.7 1.81 2.65
3.6 1.69 355 5.8 178 2.65
33 1.69 355 53 1.72 2.64
2.7 1.69 360 42 1.72 2.63
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Figure S1. (a) Normalized PL spectra (gray lines) of AlSe QDs produced at different [In]/[Ag]

ratios. Red lines show fitting of the spectra with single Gauss profiles. (b, ¢) PL band maximum
position (b) and integral PL intensity (c) of AlSe QDs produced at different [In]/[Ag] ratios.
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Figure S2. Survey X-ray photoelectron spectra of AlSe QDs subjected to no heating (curve

1) and to a thermal treatment at 96-98°C for 2 min (curve 2), 10 min (3), 30 min (4), 45 min (5),
60 min (6), 100 min (7), 130 min (8), 180 min (9), and 240 min (10).
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Figure S3. High-resolution X-ray photoelectron spectra in the ranges of Ag3d, In3d, Se3d,
Cls, N1s, and O1s electron binding energies for AlSe QDs produced at Ag-to-In ratio of 1:4 and
60-min thermal treatment at 96-98°C. Gray lines represent experimental data, red lines -

fitting with Gauss profiles, black lines - enveloping contours, blue lines — baselines.
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Figure S4. (a) Differential absorption spectra of AlSe QDs produced by subtracting
spectrum for t = 0 min from spectra of colloidal solutions heated for 2-240 min. (b,c)
exemplify fitting of differential absorption spectra of AlSe QDs heated for 2 min (b) and 180

min (c) with combinations of two Gauss profiles.
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Table S2. PL parameters of AlSe QDs produced with a different duration of thermal treatment

Heating duration En FWHM Ie
(eV) (meV) (arb. un.)
0 1.99 260 0.2
2 1.95 290 0.4
10 1.90 295 14
30 1.86 295 3.9
45 1.84 300 4.4
60 1.81 300 5.9
100 1.77 310 5.0
130 1.73 310 2.5
180 1.68 300 1.8
240 1.66 290 0.7
[Na,SeSO_J[AgNO,]=0  |[a] [Na,SeSO_J[AgNO] =3  [b]
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Figure S4. (a-c) High resolution X-ray photoelectron spectra (gray) in the range of
S2p/Se3p binding energies for QDs produced at different [Na,SeSOs]/[AgNOs] ratios.
Multicolored lines represent the best fit of the experimental spectra with combinations of
Gauss profiles, black is the total envelope profile, and blue is the baseline. (d) XPS spectra in
the Se3d binding energy range of AlSe QDs synthesized at [Na,SeS0s]/[AgNOs] = 0 (curve 1), 1
(2),2(3),3(4),4(5),5(6),and 6 (curve 7).

S4



Table S3. Absorption and PL parameters of AlSe QDs produced at different ratios of
[Na;SeS0Os] to [AgNOs]

[Na,SeS0s]/[AgNOs] E;" (eV) Ep. (eV) FWHMp, (meV)
3 1.62 1.62 260
4 1.74 1.70 280
5 1.77 1.74 290
6 1.83 1.77 290
7 1.94 1.80 295
8 1.93 1.81 295
9 1.94 1.82 295
10 1.94 1.82 300

Table S4. Absorption and PL parameters of size-selected AlSe QDs

Fraction EgT ey Ep. FWHMp, I,
number (eV) (eV) (eV) (meV) (arb. un.)
1 1.74 2.56 1.70 305 1.8
2 1.82 2.64 1.76 295 7.9
3 1.90 2.68 1.82 280 13.7
4 2.09 2.69 1.87 275 17.3
5 2.21 2.70 1.91 275 14.8
6 2.44 2.72 1.94 300 10.2
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Table S5. Summary of the results fo EDX analysis for fractions 1, 2, 4, and 8
of GSH-stabilized size-selected AlSe QDs

Fraction Atomic fraction, % Atomic ratio
Ag In Se S In/Ag In/Se Se/S
2.3 7.2 7.9 6.2 3.13 0.91 1.27
1 2.5 7.4 7.9 6.5 2.96 0.94 1.22
2.5 7.6 7.8 6.6 3.04 0.97 1.18
2.4 7.6 7.8 6.7 3.17 0.97 1.16
Average 2.5 7.5 7.9 6.5 3.10 0.95 1.21
2.7 8.3 10.3 9.2 3.07 0.81 1.12
2 2.7 8.2 10.2 9.0 3.04 0.80 1.13
2.7 8.1 10.0 9.1 3.00 0.81 1.10
Average 2.7 8.2 10.2 9.1 3.04 0.81 1.12
1.7 5.7 6.3 5.4 3.35 0.90 1.17
4 1.5 5.2 5.7 4.9 3.47 0.91 1.16
1.7 5.8 6.1 5.8 3.41 0.95 1.05
Average 1.5 5.6 6.0 5.4 3.41 0.92 1.13
8 - 0.4 0.1 7.6 - 0.25 0.01
- 0.4 0.1 7.4 - 0.25 0.01
Average - 0.4 0.1 7.5 - 0.25 0.01

Notes: each sample was probed in several different spots and the atomic fractions and
ratios averaged. EDX analysis was performed on a JEOL JSM-7610F Schottky field emission
scanning electron microscope operating under 10 kV acceleration voltage. The samples were
prepared by drop-casting the QD colloids onto FTO glass followed by drying in vacuum.
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