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Abstract: This paper delves into the application of the short-wave infrared (SWIR) region, with a focus on the synthesis and
optical characteristics of silver sulfide (Ag2S) nanostructures. SWIR offers advantages such as reduced damage to biological
tissues and enhanced optical transparency, making it valuable across various domains. The study introduces three distinct
synthesis methods, each showcasing the ability to obtain nanostructures with improved optical properties. These research
findings open up the possibility of providing tailored solutions in detection, imaging, and other applications by controlling the
size and ligands of Ag>S nanoparticles. This paper provides new insights into the utilization of AgzS in the SWIR region, which

is expected to foster advancements in future technologies.
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Fig. 1. (a) SWIR wavelength range and (b) utilization of SWIR region. [4,5,7].
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Fig. 2. Changes in optical properties of Ag>S according to changes in crystal size [12,27].



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 37, No. 4, pp. 374-381, July 2024: Jeong and Kim 377

(@) (b) .
nano -Ag,S (space group Im3m
220
I S— A it
200 -
S03K

110)
. (200)
211)
70

453K

C, (mal' K")

Counts (arb. units)

10 nm QAU Fe

Fig. 3. (a) Change in crystal structure according to temperature [13], (b) XRD graph according to temperature change [14], (c) Ag.S TEM
image at room temperature, and (d) AgS TEM image at a temperature above 450 K [15].
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Fig. 4. (a) Synthesis method for Ag>S nanocrystals using Ag (DDTC) as a single precursor, (b) XRD patterns of synthesized AgzS nanocrystals,
(c¢) NIR absorption and photoluminescence (PL) spectra of synthesized AgzS nanocrystals, and (d) TEM and HRTEM images of AgzS [16].
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Fig. 5. (a) Two-step synthesis method for Ag>S nanocrystals, (b) XRD pattern of small-sized Ag:S particles synthesized in the first step, (c)
absorbance and photoluminescence graph, (d) TEM image and size distribution histograms of small-sized Ag>S particles synthesized in the
first step, (¢) XRD pattern of large-sized Ag>S particles synthesized in the second step, (f) absorbance and photoluminescence graph, and (g)
TEM image and size distribution histograms of large-sized Ag:S particles synthesized in the second step [17].
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Fig. 6. (a) Synthesis method for dispersible Ag>S nanocrystals in water, (b) XRD pattern of Ag>S nanocrystals grown for 30 minutes, (c)
Absorption and photoluminescence spectra [AgNO; 60 mM, growth time: 90s (curve ‘a’); AgNO; 5 mM, growth times: 5 min (curve ‘b’), 15
min (curve ‘c’), 60 min (curve ‘d’)], (d) TEM image and size distribution histograms of Ag>S nanocrystals grown for 5 minutes, and (¢) TEM
image and size distribution histograms of Ag>S nanocrystals grown for 30 minutes [18].
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