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Abstract: Chemical bath deposition method was used to create zinc sulfide
(ZnS) nanoparticles. The CBD contained fixed components such as ZnCla,
NH4NO3, and CS (NHz)2 and KOH. Samples were heated at 90°C in a bath
with magnetic agitation. Homogeneity, high transparency, adhesion, and
crystalline ZnS films were achieved using KOH ( 1.4 M). For structural and
optical investigation, the produced nanoparticles are examined using X-ray
diffraction (XRD), scanning electron microscopy (SEM), Fourier Transform
Infrared (FTIR) Spectroscopy, and ultraviolet-visible (UV-Vis) Absorption
Spectroscopy. In XRD, the cubic crystal structure can be seen at 350nm, the
UV-Vis spectrum reveals a blue peak. The absorbance and type of bonds
present in samples are determined by FTIR spectra.
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ray diffraction (XRD), UV-visible spectroscopy, Fourier transforms infrared
(FTIR), scanning electron microscopy (SEM).

1. Introduction

Zinc sulphide is the most important materials in photonics research, transparent
semiconductor with a relatively broad band gap (3.8 eV). solar cells ,electroluminescent
devices and other optoelectronic devices [1, 2] are all possible applications for ZnS. ZnS
nanostructures in one dimension are appealing because they can be used to make electrical
and optoelectronic Nano devices [3-5]. ZnS crystallizes as Zinc blende or Wurtzite, however
Wurtzite is probably the most useful for technological applications due to its non-central
symmetry and polar surfaces. It's a highly attractive material for detecting, modulating visible
and near ultraviolet light and emitting [6,7], ZnS is one of the most promising materials for
thin film electroluminescent displays[8], blue-emitting laser diodes and multilayers dielectric
filters [9,10].

The ZnS preparation is interest due to their optical and optoelectronic. There are a few
publications related to ZnS Nano crystals in the literature, Because there is no chemical
precursor that can directly produce ZnS particles, Generating ZnS nanoparticles in porous
media channels is thus a significant issue. In this research, we show how to make ZnS
nanoparticles using a simple chemical approach, as well as their structural, morphological,
and optical properties.
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2. Experimental details

Chemical reagents: 80 ml of (1.5) M NH4NOs3, 80 ml of (0.02) M ZnCl,, 80 ml of (0.2 M)
CS (NH>) 2, and 200 ml of KOH (1.4 M) for the manufacture of ZnS NPS chemical baths
were made individually.

The chemical solution was contained within a glass container. The container was filled with
ZnCl,, KOH, and NH4NOs. A magnetic stirrer was used to agitate the chemical solution, and
a hot plate was used to heat it to 90 °c. After the temperature was reached, the container was
finally filled with CS (NH>) » (0.2 M) (thiourea), which promoted the synthesis of ZnS. To
reduce evaporation losses and the resulting changes in concentration, the chemical bath was
covered. The solution cooled to room temperature naturally. The product-containing solution
was centrifuged and then rinsed with distilled water. The washing process was repeated ten
times to eliminate contaminants from the sample. In oven at 60 °C , the resulting white
product was dried for 12 hours.

The ZnS sample underwent analysis using several analytical tools. The X-ray diffraction
analysis was carried out using a Siemens model D500, while SEM analysis was performed
using a ZEISS model: sigma VPEDS, with mapping conducted using equipment from Oxford
Instruments in the UK. For absorption spectra analysis within the 200-1100 nm range, a
Shimadzu UV 1800 twin beam from Japan was used. To evaluate the composition and quality
of the compound within the 4000-400 cm-1 range, Fourier transform infrared spectroscopy
(FTIR) was conducted using a Shimadzu FT-IR8400S from Japan.
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Figure 1: FTIR spectra of synthesized ZnS nanoparticles.

3. Result and discussion

FT-IR Analysis of ZnS NPS In the range 4000 to 400 cm!, Figure (1) shows how FTIR
spectra are used to analyze the composition and quality of a substance. The transmission
bands of ZnS samples is almost identical, as seen by their FTIR spectra. The prominent bands
are located at 1012 and 657 cm™!, respectively, and are caused by ZnS stretching and vibration
[11]. The decreases at 1407cm™! and 1447cm! are most likely attributable to the creation of
the materials microstructure [12]. The bands around 3433-3419 cm' correspond to the
frequency of hydroxyl group hydrogen stretching (OH stretching) [13]. (CO) vibrational
modes derived from (CO2) absorbed at nano crystals surface are responsible for the bands
about 1630 cm! [14].
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3.1. UV-VIS Analysis of ZnS nano piratical

The absorption spectra of ZnS nanoparticles within the ultraviolet and visible ranges were
found to exhibit significant absorption around the 400 nm mark, representing the optical band
gap. This absorption peak demonstrated a shift towards the blue at approximately 350 nm.
These spectra were illustrated in Figure 2 of the study and were sourced from prior research
[15, 16]. The NPS absorbance in the 345 wavelength range. [17].
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Figure 2: Absorption spectra for ZnS nanostructures.

3.2. SEM Analysis

SEM examination provides information on the objects' shapes and sizes. As can be seen, the
ZnS nanoparticles had nearly homogenous spherical shapes and cural floral structure High
KOH concentration caused grain aggregation due to grain development events [18]. (49.2
nm) nm is the average diameter. As illustrated in the figure (3).
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Figure 3: The SEM of ZnS NPs.
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3.3. XRD analysis

The XRD data suggest that the ZnS nanoparticles were obtained in powder form, as
illustrated in Figure (4). The peaks indicate the production of tiny crystallites of ZnS
nanostructures, as seen in the XRD model.

The diffraction peaks of ZnS nanoparticles at 2 Theta locations 29.01 °, 48.03 °, and 57.02 °
correspond to the diffraction planes (111), (220) respectively (311). The results obtained are
consistent with those found in reference [24].
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Figure 4: XRD plot of Zinc Sulfide nanoparticles

In which, A is the wavelength of X-rays (1.54 A) by (Cu Ka),D is the size of the crystallites,
B is the full width at half maximums (FWHM) of the diffraction peak (in radians) and is the
diffraction angle and K is the geometric factor (0.9) [19,20].

(d i =n A/ 2sinb) )
Table 1: X-ray diffraction pattern parameters of ZnS nanoparticles.
Sample Nkl | 20(degree) Fwhm (20) D-spacing Particle size
(nm) (nm)
1.4M 111 28.98 0.787 0.3077 10.45
220 48.2 0.885 0.1885 9.85
311 57.01 0.590 0.1616 15.45

4. Conclusion

At a temperature of 90°C, the chemical bath deposition method was utilized to effectively
synthesize nano-crystalline ZnS. Analysis using X-ray diffraction demonstrated that the
synthesized particles had a cubic zinc blende structure with an average crystallite size of 11.9
nm and individual particle sizes ranging from 9.85 nm to 15.45 nm. The absorption spectra
obtained from ultraviolet and visible ranges revealed a blue peak at a wavelength of 345 nm.
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