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ABSTRACT 
Bottom-up hydrothermal synthesis was used to prepare semiconducting natured undoped and Mn2+ doped 
nanocomposites of ZnS-MoS2. XRD -X-ray diffraction analysis, DRS- diffuse reflection spectroscopy 
spectrophotometer, FT-IR-Fourier transform infrared spectroscopy, SEM-scanning electron microscopy, and PL-
photoluminescence techniques were used to characterize the structural, optical absorption, morphological, IR 
spectral, and luminescence properties of prepared powder samples. The average crystallite size of prepared 
nanocomposites ranged between 12 and 20 nm. The FT-IR spectra were used to examine the molecular vibrations 
and various functional groups contained in the prepared samples. Surface morphology analyses show the presence of 
spherical-shaped ZnS flakes and hexagonal MoS2 flakes. The energy bandgap decreases as the quantity of Mn2+ 
doping in the host lattice increases, showing the quantum confinement of prepared samples. The PL data indicates a 
characteristic luminescence peak in the yellow-orange region at 585 nm.  
Keywords: ZnS, MoS2, Mn2+, Nanocomposite, Photoluminescence  
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INTRODUCTION 
Due to extensive size dependant features, low-dimensional semiconductors are generating a lot of 
attention among fundamental scientific, technical, and industry researchers these days. When the size of 
materials is reduced to nanometre size, then the ratio of surface to volume is increased and takes place the 
quantum confinement effect, their structural and optical characteristics change significantly due to this 
quantum confinement.1, 2 At present, nano semiconducting materials play an important role in predicting 
new features and potential applications in a variety of industries. Nanocomposite materials having 
semiconducting nature comprised of two or more unique ingredient materials are commonly utilized to 
modify structural, electrical, and optical characteristics, specifically in the domain of electronic 
technology. Nanocomposites are often multiphase materials with higher stable thermal property photo-
catalytic activity than ZnSandMoS2.3, 4 
The sulfur sourced ZnS and MoS2 are agile materials that are frequently employed as generally used host 
materials for luminous applications like solid-state lubrication, sensing, water splitting, optoelectronic 
devices, catalytic-element by desulfurization and energy storage (capacitor like) devices. From the group 
of semiconductors, Molybdenum disulfide (MoS2), a 2D-semiconductor with direct bandgap and one of 
the transition-metal dichalcogenide with a peculiar layered structure, shows qualities such as high 
electrical conductivity, stable chemical properties, high electron mobility and a large surface area.5,6 
Because of its outstanding light absorption in the visible and infrared ranges, MoS2 has applications in 
optoelectronics in a wide range. This optical energy absorption characteristic can be attributed to MoS2's 
bandgap of 1.3 to 1.8 eV.7 Furthermore, because of the optoelectronic and electrical characteristics of 



 
 Vol. 15 | No. 1 |171-182| January - March | 2022 

172 
ZnS-MoS2 NANOCOMPOSITES FOR OPTOELECTRONICS                                                                                                    K. Venkatarao et al. 
 

MoS2, which are its layer dependent, this gives a straightforward approach to tailor the properties to the 
application. Despite its amazing characteristics, MoS2 has certain drawbacks, such as rapid recombination 
of photogenerated electron-hole pairs and a poor transfer rate of the electron. To mitigate the 
disadvantages, MoS2 mixes have been coupled with semiconducting materials to improve the 
characteristics of MoS2 and broaden the range of applications.8 The excellent ideal qualities of ZnS nano 
phosphor include a broad direct bandgap (3.72 eV, 3.77 eV for cubic phased ZnS and for hexagonal 
phased ZnS, respectively), good transport capabilities, and high electron mobility.9 It was used in 
numerous luminescence and optoelectronic applications like LEDs- light-emitting diodes, sensors, 
photochemical-catalysis, solar cells and biological devices due to its strong photoabsorption 
capabilities.10-12 Aside from these intriguing features, it is a suitable material for optoelectronics because 
of its acceptable stable thermal property and high transmittance in the IR region.13 Both ZnSandMoS2 
have similar lattice characteristics and both are sulfur sourced and semiconducting in nature.14 When 
compared to separate ZnSandMoS2 nanomaterials, nanocomposite of ZnS-MoS2 reflects enhanced optical 
and structural characteristics.8 
The partially filled d-orbital enables15 the transition metal ion Mn2+ to exhibit unique fascinating optical, 
catalytic, electrical, and magnetic characteristics when doped into ZnS-MoS2 nanocomposites. The 
hydrothermal approach for producing nanophosphors is a simple and adaptable process that produces 
nanoparticles with highly regulated size and shape.16 The current study aims to prepare undoped and Mn2+ 
doped nanocomposites of ZnS-MoS2 and the influence of Mn2+ ions on spectral and structural properties 
of prepared samples. The prepared samples were synthesized by hydrothermal method and were 
examined by employing several characterisation methods such as XRD, SEM with EDAX, DRS, and FT-
IR spectrum investigations. 

EXPERIMENTAL 
Materials 
All ingredients of 99.9 percent purity were employed to synthesize pure and Mn2+ doped ZnS-MoS2 
nanocomposites using hydrothermal technique. As starting materials, sodium molybdate dihydrate 
(Na2MoO4.2H2O), zinc acetate dihydrate (C4H10O6Zn), thiourea (CH4N2S), sodium hydroxide (NaOH), 
and manganese oxide (MnO) were employed. The dilution process and sample synthesis process took 
place by consuming Double De-ionized water. Acetone was employed for cleaning all the glassware used 
in this process of preparation. 
 
Composite Preparation 
Undoped and MnO doped nanocomposites of ZnS-MoS2 were synthesized in a stoichiometric ratio 
utilizing a single-step hydrothermal technique in this approach CH4N2S, Na2MoO4.2H2O, 
Zn(CH3COO)2.2H2O, and MnO were weighed and poured into a 250 ml conical flask containing 100 ml 
of double de-ionized water. And the chemical assembly was stirred for two hours with the aid of a 
magnetic stirrer while adding, drop-wise, 0.2 Molar solution of NaOH of volume 10 c.c. After the process 
of stirring, the thoroughly mixed chemical collection was conveyed into a Teflon-lined autogenous 
pressured autoclave of volume 150 ml. The autoclave was placed in a controllable temperature hot air 
oven for a time period of 12 hours at a temperature of 180 oC. After that, the autoclave was allowed to 
cool to ambient temperature for 12 hours, after which a precipitate in black color developed and was 
collected. This precipitate which is collected, was centrifuged by operating centrifuge machine at 10,000 
r.p.m., and washed 4 times alternatively with ethanol and double-deionized water. The resulting black 
precipitate was allowed to dehydrate at 120°C for a time span of 6 hours before being ground using an 
agate mortar. The produced MnO doped nanocomposite of ZnS-MoS2 was obtained in powder form. The 
same process is used for undoped samples without the addition of MnO. 
In the process of synthesis of ZnS-MoS2 nanocomposites the following chemical equations are involved. 
(1) For MoS2; 4Na2MoO4*2H2O + 9CH4N2S+ 4H2O → 4MoS2 + Na2SO4 + 6NaOH + 9CO2 + 18NH3  

(2) For ZnS; CS(NH2)2+Zn(CH3COO)2*2H2O + 2NaOH → ZnS + 2CH3COONa + 2NH3 + CO2 + 2H2O 
(3) For ZnS-MoS2; 4Zn(CH3COO)2*2H2O + 8NaOH + 4Na2MoO4*2H2O + 13CS(NH2)2 + 4H2O →        

4(ZnS-MoS2) + Na2SO4 + 13CO2 + 8CH3COONa + 26NH3 + 8H2O + 6NaOH 
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The Chemical Constituents of prepared samples with a variation of MnO are shown below. 
Mn0: 60.0% ZnS + 40% MoS2  
Mn1: 59.7% ZnS + 40% MoS2 + 0.3% MnO 
Mn2: 59.4% ZnS + 40% MoS2 + 0.6% MnO 
Mn3: 59.1% ZnS + 40% MoS2 + 0.9% MnO 
 
Characterizations and Analytical Tools 
At room temperature, the nature (crystalline or amorphous) of the synthesized undoped and Mn2+ doped 
nanocomposites of ZnS-MoS2 were characterized using tabletop Rigaku-MiniFlex600 model, here Cu-Kα 
radiation with wavelength=1.5406Å was used, and scanned from 3° to 90°. Analytik-Jena-UV-VIS-NIR-
SPECORD-210-plus, DRS-spectrophotometer, in width from 200 to 1000nm, was employed to record the 
spectrum in reflection mode (DRS) of the synthesized sample. By using Jeol JSM IT- 500 models SEM 
assembled EDAX, the morphology and presence of compositional elements of the prepared nanopowder 
were carried out. The FT-IR spectrum, from 4000 cm-1 to 400 cm-1, of the hydrothermally prepared 
sample, was recorded on Brukar ALPHA II model FT-IR instrument using KBr pellet. The luminescence 
studies were recorded on a Xenon lamp equipped PERKIN ELMER LS-55 spectrometer by exciting the 
samples at wavelength 337 nm.  
 

RESULTS AND DISCUSSION 
Structural and SEM Properties 
XRD Study 
The XRD pattern recorded related to undoped and Mn2+ doped ZnS-MoS2 nanocomposites is shown in 
Fig.-1. The pattern is in good accordance with JCPDS Card Numbers: 01-077-2100 and 00-012-0688 
related to the cubic ZnS phase and hexagonal phase of ZnS(Wurtzite-10H). The hexagonal MoS2 phase as 
its prominent peak appears at 2θ value 14.02°, which is in good accordance with JCPDS Card Numbers: 
01-075-1539.7,17,18 The standard JCPDS Patterns related to cubic-ZnS, hexagonal-ZnS and hexagonal-
MoS2 are depicted in Fig.-2. The good crystallization of synthesized samples is confirmed by the strong 
and narrow peaks from XRD graphs. The hexagonal phase of MoS2 and dual phases (Cubic and 
Hexagonal) of ZnS are reflected from the XRD pattern of undoped nanocomposite of ZnS-MoS2.7,17,18  
Due to the increase in concentration Mn2+ ions, it is noticed that there is a considerable increase in phase 
of cubic-ZnS contrast to hexagonal phase of ZnS and lattice related parameters were also changed. The 
estimated cell parameters are shown in Table-1, which are in well agreement with the values of standard 
JCPDS cards. 

 
Fig.-1: XRD Pattern of ZnS-MoS2 and Mn2+ doped ZnS-MoS2 Nanocomposites 
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Fig.-2: The JCPDS Standard XRD Pattern of Cubic and Hexagonal ZnS and Hexagonal MoS2 

 
To estimate crystallite size (D), Debye-Scherrer’s formula was used. The formula is as shown below: 

D =
kλ

 (cos θ)β
 

Where, k (= 0.9) is shape factor,  λ is related to the Cu-Kα wavelength (1.5406 Å), β and θ are  full width 
at half maximum (FWHM) and  diffraction angle respectively(both are in radians).19 

The values of δ-Dislocation density and  ε -lattice-strain- ε were evaluated using the formulae, δ =
ଵ

ୈమ and 

ε =
β

ସ୲ୟ୬θ
  respectively.20,21 The estimated values of crystallite size, dislocation density and lattice-strain 

in the prepared sample were obtained and are tabulated in Table-2. Due to the MnO doping, the doped 
samples showed a decrease in the size of crystallite. The dislocation-densityandmicro-strain are increased 
with crystallite size decrement, which is in good accordance with the previous report.22 The dislocation 
density and micro-strain values are identified to raise with the diminishing size of crystallite as the 
concentration of dopant ion increases. 
 

Table-1: Calculated Lattice Parameters of prepared Undoped and Mn2+ Doped Nanocomposites of ZnS-MoS2. 

 
 

Sample 
Code 

ZnS MoS2 
Cubic Phase Hexagonal  Phase Hexagonal  Phase 

Lattice 
Parameter

s 
(Å) 

Volume of          
Unit Cell 

(Å3) 

Lattice Parameters 
(Å) 

Volume of          
Unit Cell 

(Å3) 

Lattice Parameters 
(Å) 

Volume of            
Unit Cell 

(Å3) 

a=b=c (a3 ) a=b c (
√ଷ

ଶ
 a2c ) a=b c (

√ଷ

ଶ
 a2c ) 

Mn0 5.4060 157.99 3.8400 30.37 387.82 3.1838 12.87 112.97 
Mn1 5.4050 157.90 3.7960 31.22 389.60 3.1707 12.63 109.96 
Mn2 5.4060 157.99 3.8210 31.10 393.23 3.1646 12.56 108.93 
Mn3 5.4070 158.08 3.8200 31.10 393.02 3.1445 12.43 106.44 
JCPDSC
ard No. 

#5.4145 #158.74 $3.8200 $31.20 $394.29 @3.1400 @12.53 @106.99 
#01-077-2100 $00-065-0688 @01-075-1539 
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Table-2: Average Crystallite Size, induced Lattice-strain and Values of Dislocation Density for Undoped and Mn2+ 
Doped ZnS-MoS2   Nanocomposites 

Sample- 
Code 

Position (2θ)- 
(degree) 

FWHM-(β) Crystallite 
Size - (D) 

(nm) 

Lattice 
strain- 

[(ε)x10-4] 

Dislocation 
Density- (δ) 

(lines/m2) 
Mn0 28.600 0.4170 19.67 71.39 2.58x1015 
Mn1 28.660 0.4443 18.46 75.89 2.93x1015 
Mn2 28.560 0.4993 16.43 85.59 3.70x1015 
Mn3 28.600 0.6276 13.07 107.89 5.85x1015 

 
FT-IR: Fourier Transform Infrared Spectroscopy 
To inspect and confirm the presence of precursor residuals and to inspect the presence of different 
vibrational modes and characteristic functional groups presented in undoped and Mn2+ doped ZnS-MoS2 
nanocomposites FT-IR technique is employed, in the vicinity of 4000 - 400 cm-1, in the transmittance 
mode and corresponding FT-IR spectra are presented in Fig.-3. The functional groups with the 
corresponding wavenumber are represented in Table-3. By comparing undoped and Mn2+ doped FT-IR 
spectra’s, it is clear that all the samples exhibit the same features, but the position of peaks and intensity 
of the peaks were little bit changed.  
 

 
 

Fig.-3: FT-IR Spectra of Pure and Mn2+ doped ZnS-MoS2   Nanocomposites 
 
A broad dip, because of strong interaction of H2O with ZnS lattice surface, appears at 3420 cm-1  due to 
O-H Stretching, this occurs due to the precursor related residuals during the processes of characterization 
or samples preparation.23 Due to -CH2 stretching peaks appearing near 2064-2080 cm-1 24 and H-O-H 
bending mode attributed to the appearance of peaks at around 1620-1637cm-1.23 The bending vibration 
mode of H2O at around 1620- 1637 cm-1 confirms the presence of H2O. 
The C-H stretching mode is confirmed due to bands observed near 1404 to 1401 cm-1.25 The complex 
sulfur formation in MoS2 was confirmed by the presence of bands located near1133 cm-1 to 991 cm-1.26 
The bands around 924 and 762 cm-1 are ascribed to Zn-S vibrational mode.27 The S-Mo-S vibration bands 
near 876,863,617 and 616 cm-1 appeared.28  
 

SEM with EDAX Studies 
The SEM technique is used to investigate the surface morphology of prepared nanocomposites of ZnS-
MoS2. Fig.-4 shows micrograms of undoped and Mn2+ doped nanocomposites. SEM morphological 
pictures of, without MnO sample reveal spherical ZnS spheres and sheets of MoS2. As the Mn2+ ions 
doping concentration increases from 3 of 100 mole percent to 9 of 100 mole percent, the inter-atomic 
distance, which separates spherical shapes, is decreasing, forming a flower liked spherical network on 
MoS2 nano-flakes sheet.  
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Table-3: IR Band Assignment, Intensity with its Relevant Wave Number Region for ZnS-MoS2 and Mn2+ Doped 
ZnS-MoS2 Nanocomposites 

 

 

 
Fig.-4: SEM Micrographs for the ZnS-MoS2 (Mn0) and Mn2+ Doped ZnS-MoS2  (Mn1, Mn2 and Mn3) 

Nanocomposites 
 

The elemental composition of the prepared undoped and Mn2+ doped nanocomposites of ZnS-MoS2 was 
studied by EDAXenergy-dispersive X-ray spectroscopy, and their relevant spectra are depicted in Fig.-5. 
The elemental compositions of Mo, Zn, S, and Mn that were obtained in practice were shown as an inset 
table in Fig.-5 for each sample. The results obtained are in good accordance with the stoichiometric 
calculations performed for this experiment. The compositional analysis reflects that there significant 
increase in the contents of O2 and Mn and a decrease in the contents of Mo and Zn this happens may be 
due to MnO doping. This is clear indication of replacement of Zn, Mo with Mn2+ ions. 

Vibrational Frequency (cm-1) Assignment of Various Bands 
Mn0 Mn1 Mn2 Mn3 
616 617 618 617 Stretching mode S-Mo-S  vibrational bonds 

762 - - - Stretching mode Zn-S  vibrational bonds 
876 - - 863 S-Mo-S bonds vibrations (Stretching mode) 
924 924 925 929 Vibations of  Zn-S 

1030 1048 1048 1048 MoS2 active sites 
1117 1105 1104 1103 MoS2 active sites 
1404 1399 1398 1398 C-H stretching 
1621 1617 1617 1612 H2O molecules on the particle surface 

2080 2085 2080 2086 CH2 Stretching vibration 

3420 3418 3414 3418 bonded and non-bonded  Stretching vibration due to  –
O–H groups 
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Fig.-5: Images of EDAX Spectra of (a) ZnS-MoS2 and (b) 0.3 mol%, (c) 0.6 mol% and (d) 0.9 mol% of Mn2+ Doped 

ZnS-MoS2 Nanocomposites 
DRS Studies 
DRS is a convenient technique for powdered samples as it doesn’t need any appropriate medium to record 
the spectrum. From the collected data of reflection spectra, in the range from 200 to1000 nm, the bandgap 
calculations were performed. The well-known Kubelka-Munk (K-M) relation is used to estimate the band 
gap values of the prepared MoS2 nanopowder sample: 

F(R) =
(1 − R)ଶ

2R
 

Where R is the reflectivity of the powder sample, F(R) denotes K-M function corresponding to 
absorbance.    
The relation connecting band gap (Eg) and coefficient of absorption (α)  29, is- 
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(αhʋ) = A ൫hʋ − E୥൯
୬

 
This equation can be rearranged as- 

(αhʋ) = F(R)hʋ = A ൫hʋ − E୥൯
୬

 
Where hʋ denotes the energy of an incident photon, ‘A’ is a constant depending on transition probability, 

n = 
ଵ

ଶ
,  

ଷ

ଶ
, 2 and 3  for direct transition-allowed, direct transition-forbidden,  indirect transition-allowed and 

indirect transition-forbidden, respectively.30 
 

 
Fig.-6: DR Spectra of  Undoped and Mn2+ Doped Nanocomposites of ZnS-MoS2 

 

A graph, as shown in Fig.-6, is plotted by taking (F(R)h𝜈)2 on y-axis and h𝜈 on x-axis. From the graph, 
bandgap values are extrapolated for the Mn2+ doped and undoped ZnS-MoS2 nanocomposites. In the 
current study, it was discovered that as the doping concentration of Mn2+ ions increases, the energy 
bandgap decreases slightly. This is due to the replacement or interstitial of Mn2+ ions in the prepared host 
lattice, as well as structural deformation occurs in that host lattice, which introduces interface states. The 
obtained energy bandgap values from 3.57eV to 3.50eV are plotted as a graph in Fig.-7, with band gap 
values tabulated in Table-4. When comparing the reflectance spectra of Mn2+ doped with pure ZnS-MoS2, 
the reflectance spectra of Mn2+ doped samples and pure ZnS-MoS2 sample show nearer features but are 
shifted slightly to low frequency regions (red shifted-from band gap value 3.57 to bandgap value 3.50 eV) 
quantum confinement is revealed here. 
 

Photoluminescence 
Photoluminescence (PL) spectroscopy is a perfect tool to characterize the optoelectronic properties of a 
semiconductor, it provides statistics related to defect states, which involve in radiative de-excitation of the 
sample. In the visible region, 400-700 nm, the radiative particle room temperature photoluminescence 
(PL) spectra were collected by exciting at a wavelength of 337 nm and the collected spectra were 
analyzed to understand the luminescence efficiency.31,32 PL emission and excitation spectra of Mn2+ 
doped nanocomposites of ZnS-MoS2 are depicted in Fig.-8 and Fig.-9 and the corresponding PL emission 
spectra peaks are tabulated in Table-5.  
 

Table-4: Energy Band Gap Values and their Variation related to Pure and Mn2+ Doped Nanocomposites of ZnS-
MoS2  

Sample-code MnO Doping Concentration 
(mol%) 

Bandgap 
 (eV) 

Size of Crystallite  
(nm) 

Mn0 0 3.57  19.67 
Mn1 0.3% 3.56 18.46 
Mn2 0.6% 3.54 16.43 
Mn3 0.9% 3.50 13.07 
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Fig.-7: Energy Bandgap Variation with Mn2+ Ion Doping Concentration  

 

 
 

Fig.-8: PL Emission Spectra of ZnS-MoS2 Nanocomposites doped with Mn2+ Ions  

 
Fig.-9: PL Excitation Spectra of ZnS-MoS2 Nanocomposites doped with Mn2+ Ions 

 

All the Mn2+ ions doped samples exhibit visible range emission peaks around 585 nm. Thus the visible 
range of Photo-Luminescnce emission spectra peaks can be directly connected to the internal defect 
density of a nanomaterial. The intensity of Photo Luminescence emission is identified to increase as the 
doping concentration of MnO increases. With the effect of Mn2+ dopant ions in the ZnS-MoS2 host, lattice 
emission peaks are observed around 585 nm and show quantum confinement. The exciton (or) band edge 
emission occurs due to the conduction electron of host lattice being trapped by deep trap centers or 
surface states; when the manganese exists in the host lattice the energy of these trapped electrons 
transferred to doped ions through exchange interaction process. This internal emission mechanism 
indicates the Mn2+ ions influence on the luminescence behavior.33-35 



 
 Vol. 15 | No. 1 |171-182| January - March | 2022 

180 
ZnS-MoS2 NANOCOMPOSITES FOR OPTOELECTRONICS                                                                                                    K. Venkatarao et al. 
 

Table-5: Peak Position Shifting in PL Spectra with Mn2+ Ion Concentration related to Mn2+ doped ZnS-MoS2 

Nanocomposites 
Sample Code Mn2+ 

Concentration 

Position of Peak in PL Spectrum 
I(λ nm) 

Mn1 0.3% 585 
Mn2 0.6% 585 
Mn3 0.9% 585 

 
The characteristic luminescence peak at 585 nm in yellow-orange region is related to spin forbidden 
transition 4T1(4G) → 6A1(6S) of Mn2+ ions.34,36 After excitation, transfer of excitation energy takes place 
from the conduction band of ZnS-MoS2 host to the excited charge carriers. Previous reports suggest that 
when Mn2+ ion is doped into host lattice, it can occupy distinct host lattice sites.37-39 The wavelength of 
PL emission depends upon the Mn2+ ions distribution in the host lattice. The PL emission has slightly 
different wavelengths 557, 578, 585, 600 and 635 nm when Mn2+ ions are located in the tetrahedral cubic 
lattice, near the point defect, incorporated into the ZnS lattice, in the octahedral interstices and exists MnS 
form in ZnS, respectively.37, 40-44 Therefore, the nature of the distribution of dopant (Mn2+ ions) in the host 
lattice decides the particular peak position in the Photo Luminescence emission spectra. In PL emission 
spectra, an emission band near 585 nm (4T1→6A1) was noticed from all the Mn2+ doped samples in the 
present case. This supporting result energetically suggests that the dopant ions were successfully 
incorporated into the ZnS-MoS2 lattice. Hence, the photoluminescence bands can be connected with 
transitions involving donors, acceptors and surface states 33, 34. The high photoluminescence intensities 
obtained from the Mn2+ doped of ZnS-MoS2 nanocomposites highlight their importance in future 
optoelectronic and photonic device applications.45-47 
 

CONCLUSION 
The hydrothermal route was used to successfully prepare Mn2+ doped and undoped ZnS-MoS2 
nanocomposites. Mn2+ doped nanocomposites showed cubic-ZnS-phase, hexagonal-ZnS-phase and 
hexagonal phase of MoS2 in XRD spectra. There is a lattice distortion caused by Mn2+ ions occupied in 
the host lattice, which causes a decrease in the hexagonal-ZnS-phase proportion compared to the cubic-
ZnS-phase without disturbing the MoS2-hexagonal-phase. The calculated average crystallite sizes of 
hydrothermally prepared nanocomposites are in the order of 12nm - 20nm and moreover calculated the 
dislocation density and micro-strain to better understand the samples' internal distortion. The FT-IR 
spectrum was used to examine the molecular vibrations and different functional groups present in the 
prepared samples. SEM studies of the prepared samples confirm the morphology of ZnS spheres on the 
hexagonal flower-like MoS2 flakes. With the increase in doping of Mn2+, the separation between the 
hexagonal spheres is decreased. The presence of various elements in the samples is confirmed by EDAX 
results based on stoichiometry. The results of DRS spectra confirm that the optical energy band gap 
decreases as the concentration of Mn2+ doping in the host lattice increases, indicating quantum 
confinement of synthesized samples. Photoluminescence results show yellow-orange light emission, 
which is due to the dopant, Mn2+ ions, incorporated in the ZnS-MoS2 host, further due to d-d (4T1 → 6A1) 
transition and with the influence of Mn2+ ions exhibiting single peak at 585 nm under Visible light region. 
The intense PL emission properties of MnO doped ZnS-MoS2 nanocomposite samples specifies the 
efficient and fruitful utilization of these materials in future optoelectronic and photonic device 
applications. 
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