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Figure S1. EDX spectra of AgInS, NPs synthesized by (a) immediate and (b) dropwise
injection methods. The inset shows elemental composition of Ag, In, and S. Samples were
loaded on a precleaned silicon substrate in the form of chloroform solutions and were dried

in air.
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Figure S2. Size distribution histograms of AgInS2 NPs prepared by dropwise injection method at
different flow rate of DMTU oleylamine solution: (a) 2 mL/h, (b) 4 mL/h, (c) 8 mL/h, and (d) 16 mL/h.
Part of the corresponding TEM images were shown in Fig. 4a—4d.

Table S1. Atomic ratios of elements and average diameters of AgInS, NPs prepared by
dropwise injection at different flow rate of DMTU.

Measured atomic ratio” Diameter
Flow rate (mL/h) Ag In S (nm)
2 1 1.07 2.30 39+04
4 1 1.07 2.55 3.1+0.3
8 1 1.02 2.30 39+04
16 1 0.23 1.56 4.6+0.7

*Atomic ratios were measured by ICP-AES.
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Figure S3. TEM images and the corresponding size distribution histograms of the AgInS: NPs (a) 30
min, and (b) 60 min after the completion of dropwise injection of DMTU (4 mL/h). (c) XRD patterns
of the corresponding samples with reference patterns showing tetragonal-AgInSz (ICSD 077-6632) and

orthorhombic-AgInS: (ICSD 070-5630).
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Figure S4. (a) UV-vis absorption of AgInS; NPs prepared at difference reaction
temperatures ranging from 130 to 180 °C using the dropwise injection (4 mL/h). (b)—(d)
The corresponding Tauc plots except for the samples of 130 °C with E, values estimated
from the linear regions.
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Figure S5. Tauc plots with calculated bandgap energies (Eg) for AgInS: cores and AgInS:/GaSx
core/shell NPs having different crystal phases of the cores: (a) t-AgInS:2 core NPs (DMTU flow rate =
4 mL/h at 140 °C and post heating for 30 min), (b) t-AgInS:/GaSx core/shell NPs (c) 0o-AgInS: core NPs
(DMTU flow rate =4 mL/h at 180 °C and post heating for 30 min), and (d) 0-AgInSz/GaSx core/shell.
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Figure S6. Average PL QY values recorded by repetitive experiments for AgInSz core and AgInSz/GaSx
core/shell QDs whose cores were prepared with the three methods including immediated injection,
dropwise injection (140 °C, 4 mL/h), and conventional heatup method using solid thiourea. Error bars
for each plot are standard deviations (+0). TOP was not used for all cases.
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Figure S7. (a) UV-vis and (b) PL spectra of t- and 0-AgInS»/GaSx core/shell NPs before and after TOP

treatment.
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Figure S8. (a, c) TEM images and the corresponding size distribution histograms, and (b, d) HRTEM
images for AgInS: core QDs with different crystal structures; (a, b) tetragonal and (c, d) orthorhombic.
Insets are HAADF-STEM images for the both types of QDs.
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Figure S9. (a) TEM image and (b) EDX (EDAX Genesis equipped with H-7650 TEM) spectrum of the
overall area shown in (a). The inset shows composition (atomic %) for the tetragonal AgInS>/GaSx
core/shell NPs. Other peaks in EDS spectra were assignable either to copper, aluminum, or carbon
composing TEM grid and sample holder, and part of small peaks were assignable to other orbitals of
these elements. Large part of oxygen should come from the polymer composing TEM grid, but part
of them may derive from the nanoparticle sample that is partly oxidized by air.

Table S2. Atomic ratios of elements measured by ICP-AES for AgInS: core and AgInSz2/GaSx core/shell
NPs with tetragonal and orthorhombic crystal phases of cores.

Measured atomic ratio (%)

Sample? Az In S Ca Ga : S ratio Diameter (nm)

t-AglnS, 1 1.11 2.46 - - 4.1+03
t-AgInS»/GaSy 1 0.85 2.92 1.26 1: 0.73 6.1+0.6

0-AgInS, 1 0.98 2.11 - - 5.7+0.8
0-AgInS,/GaSy 1 1.00 4.61 4.33 1: 0.60 7.3+0.9

* Ga:S ratios in the shell were presumed by subtracting 2 from the atomic ratios of sulfur.

8 of 9
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Figure §10. XRD patterns of AgInS: core and AgInS»/GaSx core/shell NPs with various conditions: (I)
t-AgInSz core (DMTU flow rate = 4 mL/h at 140 °C and post heating for 30 min), (IT) t-AgInS>/GaSx
core/shell (prepared from t-AgInSz core NPs), (III) 0-AgInSz core (DMTU flow rate =4 mL/h at 180 °C
and post heating for 30 min), and (IV) 0-AgInS>/GaSx core/shell (prepared from o-AgInS: core NPs).
Reference patterns of tetragonal-AgInSz (ICSD 077-6632) and orthorhombic-AgInS: (ICSD 070-5630)

were shown in the same figure.
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