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Summary of Research
®  Alkali metal substituted spinel magnesium ferrites Nanomaterials have 

been considered as potential materials for the fabrication of hydroelectric 

cells for the generation of green electricity without using any electrolyte. In 

this present research, the crystallite size and porosity of entire prepared 

samples Mg1-xKxFe2O4 (x= 0.0-0.4) were found in between 11.15-36.20 

nm and 22-53%, respectively. The Scanning Electron Microscope(SEM) 

micrographs shows porosity in the synthesized sample , which causes  

chemidissociation of water molecules followed by physisorption to 

generate the electric current. The PL spectra showed the emission 

wavelength between 275-400 nm, which indicate the presence of oxygen 

vacancies, leading to the chemidissociation of water molecules. The 

voltage-current characteristics performance of all the compositions 

fabricated as hydroelectric cell reveals the offload current and open circuit 

voltage between 1.4-7.8 mA and 0.74-0.86 V.  
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Scientific studies on Ceramics Magnetic materials for Magneto-Optical 
devices and Low cost Preparation method, may open a new window for 
mass production of Ceramics Materials. 

Novelties of Research

® The rare earth element Gd3+ substituted CoFe2O4 and NiFe2O4 

nanomaterials were prepared at annealing temperature 700oC using the 

citrate precursor method. The room temperature PL studies reveal broad and 

strong emissions between 457-520 nm with 200 nm excitation, indicating a 

dominant blue emission and a weak green emission. 

® The microstructural analysis using HRTEM confirmed the approximate 

particle size of 34 nm and 41.58 nm for pure cobalt and nickel ferrite materials, 

respectively. From the magnetic measurements using VSM, the coercivity of 

pure CoFe2O4 and NiFe2O4 was found to be 1452.41 and 191.49 Oe, 

respectively. 

® The coercivity has displayed an initial increase and then decrease in the 
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cobalt ferrite with the increase in the amount of Gd3+ substitution whereas 

the nickel ferrite materials have exhibited a continuous decrease in coercivity. 

The saturation magnetization (Ms) was noticed between 30.59-57.84 emu/g 

for CoFe2O4 and 23.99-42.11 emu/g for NiFe2O4 samples. Observed 

properties may account for some interesting magneto-optical devices .
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Bhasma as nanomaterial      Electron Microscopy Image

Scientific Studies on Iron based Kasis Bhasma as Indian 
based Ayurvedic nanomedicine
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Study of structural, optical and toxicity of iron-based
nano particle Kasis bhasma
Prabhat Kr Diwedi, Rakesh Kr. Singh, P. Kour, Nishant Kumar, Pawan Kumar, Manoranjan Kar

Research Findings: Highlights

· The average crystallite size of these Bhasma found below 65 nm 
confirmed by XRD, FE-SEM. Harmful elements are not traced in the 
EDX spectrum.

· Luminiscence Peaks in the visible region support its uses in other area 
of science and technology. The only difference in luminescence 
property of such natural based iron oxide nanomaterials is that 
materials are prepared using green approach and low cost. While other 
iron oxide based luminescent materials are prepared chemically. 
Therefore such research explore the possibilities of new window of 
using natural based product as luminescence based product

· Cytotoxicity of this Bhasma on the cell showed with an increase in 
temperature the decrease in size shows better a negligible effect on the 
cel ls .  So Mandoor  Bhasma as  nanomater ia ls  has  good 
biocompatibility. Hence, the present experimental results on kasis 
Bhasma prepared can help ayurvedic doctors in the treatment of 
different diseases. 
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Preparation of Superfine bael leaf nanopowder, Physical properties 

measurement and its anti-microbial activities.

Accepted: European Chemical Bulletin (Scopus Indexed)

Research Summary:
® The recent advent of nanoscience and nanotechnology as a cutting-edge science 

has created opportunities for novel and creative uses as herbal nanomedicine. In 
this present research, Ball milling was used to produce the superfine nanoparticles 
from shade-dried Aegle marmelos leaves. The particle size was evaluated using 
TEM analysis and found to be 19.89 nm.

® Absorption bands in UV spectra at 508, 541, and 607 nm, indicates the presence of 
the pheophytin fraction in the prepared superfine nanoparticles. The Zeta potential 
found to increase with milling hour from -15.56 mV to -22.57 mV, showing the 
stability of material increases with milling hours. Despite the nanoparticles' size 
changes as a result of milling time, and their crystallinity remained unchanged. 
Studies of milled sample antimicrobial activities were performed.

® Herbal nanoparticles against Gram-negative E. coli, E.aerogenes, and Gram-
positive S.aureus, B.cereus Streptomycin were investigated. The longer the 
milling times, the more superfine behaviour, which enhances the antibacterial 
action. The result supports the superfine behaviour have potential against 
antibacterial action on specific microorganism. 

® The understanding of how particle size affects antibacterial activities that have 
been demonstrated would aid in maximizing the creation of prospective 
nanoparticles for various biological applications.
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Research Paper

Single-step synthesis of activated magnetic biochar derived from rice husk 

for hexavalent chromium adsorption: Equilibrium mechanism, kinetics and

thermodynamics analysis
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Research Summary

Ÿ Prepared activated magnetic biochar using a single-step approach and explore 
solute-solvent mechanisms for removing hexavalent chromium [Cr (VI)] from the 
aqueous solution. Agricultural waste rice husk was pre-treated in iron chloride and 
zinc chloride Obtained 

Ÿ In contrast, the negative value of thermodynamical parameterΔG° 
(−15855.3 kJ/mol) at 351 K shows that adsorption was spontaneous. Overall, the 
activated magnetic biochar synthesized from rice husk was more efficient than raw 
biochar in removing Cr(VI) ions from the aqueous solution.
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Research Summary:�

Ø The superfine powder of black pepper at nanometric scale was 
synthesized using High Energy Ball Milling equipment. The Electron 
microscopy studies revealed that the superfine Nano powder is less than 
50 nm in size and surface structure was found to change. 

Ø The optical properties were highlighted by the observed changes in the 
colour which has changed from dark brown to light brown confirming the 
changes in properties in pretext to the crystal structure of the synthesized 
black pepper nano powder. The result of the assay showcase reduced cell 
toxicity and increased cell viability due to change in crystal structure of 
superfine powder. 

Ø The present research reveals that nanometric food particles can 
remarkably enhance the physicochemical properties, which are useful for 
its applications in agriculture, food, Biomedical science as new 
functional food materials
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Optical Images of Black pepper superfine Nanoparticles and Electron microsccope Image

Eco-friendly produced superfine Black pepper food powder and its Eco-friendly produced superfine Black pepper food powder and its 
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High energy ball milling equipment and Scientific studies of Nanoscale
Moringa for its industrial applications

Eco-friendly produced superfine Moringa oleifera nanometric
food power and its characteristic effect on its structural,
morphological and toxicity for varied applications as 
new functional nanomaterials

Naman Naik Dr. Rakesh K Singh Pallavi Singh Nishant Kumar Published by Elsevier-UK

Research Summary: 
® The present study investigates the characteristic changes brought in the structural 

and morphological properties of the Moringa oleifera leaf nano powder prepared 
by High Energy Ball Milling equipment and characterizing by using modern 
scientific tool.

® Transmission Electron Microscopy studies showed that the size of milled moringa 
oleifera  powder are less than 50nm. 

® There was considerable change in wave number but no change in functional group 
was witnessed in FTIR at different milling time. 

® Biomedical assay was performed in order to check the cell viability and 
cytotoxicity.

® The test which was used was and the results indicated that by increasing the milling 
hours the cell viability also increases. Dosage of 25µg/ml seems to be optimal for 
maintaining the cell viability.

® The present research reveals that nanometres food particles can remarkably 
enhance the physicochemical properties, which are useful for its applications in 
agriculture, food, Biomedical science as new functional food materials

Transmission Electron microscopy and Scanning Electron Microscopy of Moringa oleifera nanoscale sample. 
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Green Synthesis and Physical properties of Crystalline silica
engineering nanomaterial from Rice husk (Agriculture waste)

® Crystalline Nano silica (SiO ) was synthesized using a cost-effective eco-friendly 2

method from agricultural waste material like rice husk and Polymer nanocomposite 
has been prepared using the sol-gel technique from crystalline Nano silica using 
PVA as a polymer binder. 

® The X-ray diffraction tools analysis shows the crystalline nature of silica is 
revealed to have characteristic peaks of SiO  and found to be in the range of 21-31 2

nm. FTIR measurement shows the presence of O-Si-O (silane) bond formation. 
The PL measurement shows broad excitation prominently in the visible region.

® SEM provides information on homogeneous distribution. This could be beneficial 
in terms of higher mechanical qualities as well as multifunctional properties.

® Stability of materials are confirmed by Zeta Potential and DLS. In the 
photoluminescence property of SiO -PVA crystalline Nano silica powder is excited 2

using a radiation wavelength of 200nm. The indirect bandgap was determined to be 
4.28 eV .Such materials may be used as a semiconductor material obtained from 
direct natural source, rice husk. 

® Thus in present research structural, physical and optical properties of crystalline 
nano silica and its polymer composite are explored, which leads us to prepare 
technological grads material from agricultural waste for varied applications 
including Agriculture to medical science.
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Physico-chemico and Biomedical behaviour of superfine nanoscale 
Potato (Solanum tuberosum) food powder for its various applications,
prepared via eco-friendly approach.
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Electron microscopy image 

Synthesis approach and optical images of superfine potato powder

Cell Viability/ Toxicity studies

Research Summary:
® Superfine nanometric potato food powder was extensively prepared by using high 

energy ball milling equipment. Some part of the aforesaid grinded powder was taken 
and labelled as 0 hr and thereafter the potato nano powder was extensively milled for 
2.5 hrs, 5hrs and 7.5 hrs respectively in high Energy Ball Milling equipment. 

® The X-ray Diffractometer, Scanning Electron Microscopy measurements, 
Transmission electron microscopy results showed increased surface reactivity and 
the crystallite size is in nanometric range. 

® Optical properties of potato nanopowder includes changes in the colour from dark 
grey to lightest grey which is due to characteristic changes in physical properties and 
crystal structure.

® The experiments were performed to evaluate its biocompatibility against murine-
derived (hepatocytes and splenocytes) and human-derived (THP-1) cells of in-
house prepared super fine potato nano-particles using MTT assay and Trypan blue 
exclusion assays, which found dependent on crystalline structures and superfine 
behaviour.In this approach, eco-friendly and physical method was used to produce 
superfine potato nanopowder with novel and potential characteristic properties after 
superfine grinding for its applications in food, Biomedical and other related sectors.
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SYNTHESIS AND EXPLORATION OF PHYSICAL PROPERTIES OF 
NANOBIOCHAR FROM RICE STRAW FOR ITS APPLICATIONS IN 
ARSENIC REMEDIATION FROM WATER.
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Research Highlights:
Ø Arsenic (As) is a widespread carcinogenic element that emerges due to geogenic 

and anthropogenic processes and poses a significant threat to the world. The level 
of exposure, the degree of arsenic exposure, and the exposed person's nutritional 
status all have a major effect on the detrimental consequences of arsenic on public 
health. Biochar is a carbonaceous, renewable, and sustainable material 
synthesized under low or absent oxygen.

Ø The present study explores the application of biochar obtained via pyrolysis at 
500°C for 2 hrs, followed by ball milling for 3 hrs at 500 rpm to obtain nanobiochar 
materials. Different functional groups, including hydroxyl, carboxyl, and alkene, 
are observable using Fourier Transform Infrared Spectroscopy, contributing to 
arsenic removal from water. 

Ø Scanning Electron Microscope analysis shows the porous nature of nanobiochar, 
which also contributes to remediation. TEM analysis shows an average particle 
size of nearly 28.12 nm. The arsenic removal efficiency was obtained with an 
adsorption capacity of 36 mg/g.

Ø The possible adsorption mechanism of arsenic species on biochar surfaces are 
attractive forces, surface chemical bonding, ion exchange, and precipitation. 
Future research will concentrate on decontaminating natural groundwater samples 
containing various emerging contaminants for safe and clean drinking water.
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substituted magnesium nanoferrite for hydroelectric cell
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Research Summary:
Ø In this research, magnetic nanoparticles of Mg Na Fe O (x = 0.0 - 0.3) have been 1-x x 2 4 

prepared by sol-gel technique to fabricate Hydroelectric Cell (HEC) to generate 
green electricity. The crystallite size of the prepared materials decreased from 33 to 

+16 nm by the increasing Na  content in magnesium ferrite, confirmed by XRD and 
TEM analyses. 

Ø The photoluminescence emission wavelengths ranging from 455 to 581 nm, 
corresponding to the defect states and oxygen voids, confirms sodium increased the 
defects in magnesium ferrite. The defects and nanopores created by sodium 
substituted magnesium ferrite enhanced the water dissociation and generated 
electricity by redox reaction at electrodes (Zn and Ag) in the fabricated 
hydroelectric cell. 

Ø HEC of x = 0.2 sodium substituted magnesium ferrite exhibited the highest offload 
current (mA) of 15 mA, maximum power of 14.19 mW and current density of 2.4 

2mA/cm .
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u, pqEcdh; uSuksinkFkZ dh lajpuk dh [kkst] tks pqEcdh;&izdk'k]
lsUlj gkbMªksbyfDVªd lsy gsrq mi;ksxh
® fjlpZ Vhe&vk;ZHkê Kku fo'ofo|ky; ds uSuksVsDuksykWth ds foHkkxk/;{k&lg&dqylfpo MkŒ 

jkds'k dqekj flag] rduhdh LVkQ Jh fu'kkUr dqekj ,oe~ fo'oslj;k VsduksykWftdV 
fo'ofo|ky; cSaxyksj ds uSuksVsDuksykWth ds foHkkxk/;{k MkWŒ fnus'k jaxIik }kjk ;g [kkst dks 
fd;k x;kA

® ;g fjlpZ esVsjsf;Yl lk;al&izkslsflax ¼,QykbM fQftLV A½] tks varjkZ"Vªh; tuZy gS] izdkf'kr 
gSA bl rjg ds fjlpZ izdkf'kr gksus ds ckn tqykbZ 2021 esa u, inkFkZ ds [kkst dk lEikndh; 
Vhe] isulkbykbu;k] ;w-,l-,- }kjk fjlpZ MkVk dk vksfjtuy MkVk dh ek¡x MkWŒ jkds'k dqekj 
flag ls fd;k x;kA MkWŒ jkds'k ds }kjk 
lefiZr MkVk dks ICDD (International 

Center for Diffraction data) ds U.S.A. ds 
varjk"Vªh; Vhe }kjk tk¡pk x;k ,oe~ 
tuojh 2022 esa iz/kku lEiknd MkWŒ lwj;k 
,u- dkcsdksM }kjk bls u, inkFkZ ds lajpuk 
gsrq lgh dh lwpuk nh xbZ] ftls ikmMj 
fMQVsdlu Qkby ¼oSKkfud 'kCn½ ds uke 
ls oSKkfud txr esa tkuk tkrk gSA bl 
rhu u, pqEcdh; inkFkZ dk Qkby uke fuEuor fn;k x;k gS &

® PDF 00-072-0747, PDF, 00-072-0748, 
00-072-0749

® pqEcdh; inkFkZ dk fooj.k&esxusf'k;e 
yhfFk;e QsjkbV pqEcdh; inkFkZ dks de 
ykxr okys dsfedy esFkM ls cuk;k x;kA 
9 vR;k/kqfud midj.kksa (XRD, FTIR, SEM, 

TEM, EDS, VSM, PL, UV-UIS-NIR) }kjk 
blds lajpuk] pqEcdh;] izdk'k mRltZu] 
bysDVªkWfuDl bR;kfn xq.kksa dk v/;;u 
foLrkj ls fd;k x;kA bl oSKkfud 
fo'ys"k.k ds vk/kkj ij rS;kj uSuksinkFkZ dk 
mi;ksx pqEcdh;&izdk'kdh; lsulj] gkbMªks,ysDVªhd gsrq tuZy esa fjlpZ dks izdkf'kr gqvkA 
iqu% bl inkFkZ dh lajpuk dk 
u;k ekuk x;kA iwjh nqfu;k esa 
bl rjg ds inkFkZ dks Hkfo"; 
esa cuk;k tk,xk rks bl fjlpZ 
xzqi dks lanHkZ nsuk gksxk ,oe~ 
vk;ZHkê Kku fo'ofo|ky; dk 
uke iwjh nqfu;k¡ esa gksrk jgsxkA

® Kkr gS fd MkWŒ jkds'k dqekj 
flag dks uSukslkbal ds fo'ks"k 
;ksxnku gsrq csLV ;qok Vhpj dk vokMZ egkefge dqykf/kifr }kjk fn;k x;k gS ,oe~ ekuuh; 
eq[;ea=h }kjk Hkh blds iz;kl dks ljkgk x;k gSA buds }kjk djhc 125 ls T;knk fjlpZ isij 
varjjk"Vªh; tuZy esa izdkf'kr gqvk gSA
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