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Abstract: Three distinct categories comprised the Mughals' effective military structure: the regular standing army,
the provincial army, and regional or local forces. Provincial forces comprised subordinate zamindar contingents
that were mobilised for military objectives in times of conflict, whereas high-ranking officials were required to
adhere to specific principles. Regional forces consisted of infantry, cavalry, and other armaments designated as
mandates for the Mahals and Sarkars in Ain-i-Akbari. Cavalry, which held a distinct position in Europe by virtue of
their swiftness and mobility, was the most spectacular element of the Mughal military apparatus. The Mansabdari
system was a model cavalry organisation in Europe, distinguished by the horse-riding army's position. During the
Mughal period, the substandard quality of the Indian horse breed necessitated the importation of horses from Kabul,
Khuran, and Iran, which demonstrated the most exceptional standard among Indian horses. Their speciality was
Mughal artillery, which Babur introduced to India first and improved periodically thereafter. A multitude of artillery
installations were constructed, including the Sherdahad and Fatehlaskar, which were purposefully engineered as
waggons to optimise both usability and convenience. A multitude of scholars, such as Lieutenant Colonel Gautam
Sharma, Captain B.N. Maliwal, Major Shaimlal, and Major R.C. Kulshreshtha, have collectively recognised that
the Mughal Empire, with the exception of Turkey, possessed artillery capabilities that were unparalleled. The
Mughal Empire maintained a naval contingent under the command of Amir-ul-Bahr, or Admiral. This individual
was tasked with various responsibilities, including ensuring the availability of elephant-carrying vessels, appointing
skilled seamen with the ability to forecast sea temperatures, guarding rivers, and overseeing the imposition,
execution, and remission of duties and equipment. From seafaring lineages, mariners were enlisted, and naval
batteries were constructed. Shipbuilding received considerable emphasis in the regions of Allahabad, Lahore,
Kashmir, Bengal, and Thatta, all of which were located on the banks of the Indus, throughout the Great Mughal
Empire.

Keywords: Military Organization, Mughal Empire, Cavalry, Mughal Navy.
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Content

The Mughals possessed an effective military structure. As a result, three distinct categories of forces were sustained.
To commence, there were certain tenets that all high-ranking officials, whether Hindu or Muslim, were obligated to
uphold in accordance with their respective ranks. This was a component of the Mughal Empire's regular standing
army, which was maintained for the security and defence of the realm as a whole. Additionally, the provincial army,
comprised of subordinate zamindar contingents mobilised for military purposes during times of conflict, was the
second component. The third category of regional or local forces comprised cavalry, infantry, and other armaments
specified in Ain-i-Akbari as quotas allocated to the Mahals and Sarkars. These forces were subordinate to petty
Faujdars and Faujdars. In strategic locations including Attock, Lahore, Sialkot, Muttan, Jammu, Nagarkot, Man,
Jaswan, Kahlur, Auler, Mankot, Jasrota, and Lakhanpur, cantonments were established. Military jagirs were
bestowed upon the Mansabdars in all regions of the province, and they provided contingents during periods of
conflict. Having been of considerable assistance to the Mughal emperors, these jagirdars eventually rose to the rank
of petty chief. In addition to the Jagirdar, the forts were staffed with Faujdars tasked with upholding law and order,
preventing theft and vandalism from the roadways, and ensuring compliance with imperial regulations. They
supervised a small force tasked with carrying out police duties, quelling minor uprisings, dispersing or apprehending
bandit bands, investigating all violent crimes, and resorting to force demonstrations in order to subdue opposition
from the revenue authorities, the criminal judge, or the censor.

Banduqchis (gunmen), Darbans (porters), Shamsherbaz (swordmen), Khidmatyas (environmental guardians of the
imperial palace), Pehalwans (wrestlers), and Kahars (doli-bearers) comprised the infantry. The emperor served as
the principal commander and supervised a number of commanders known as sipahsalars. Matchlockmen and archers
comprised the actual infantry. Twelve thousand matchlockmen were under Akbar's maintenance at the court. A
department comprising a registrar, a treasurer, and a superintendent constituted their administration. In contrast, the
compensation of the four classes of minar officers ranged between 260 and 300 dams. Each of the fifteen grade
levels comprised a combatant, with three grades constituting a class. One hundred ten dams to two hundred fifty
dams comprised the range of their wages. Such an opportunity arose for extensive promotion. Due to the continued
ineffectiveness of the matchlocks, the archers were occasionally more effective than the matchlockmen in combat.
They became overheated following firing and required an interval of cooling prior to being reloaded. Mansabdars
were also provided with infantry in the form of dakhill soldiers. Matchlockmen comprised one-fourth of these
contingents; archers comprised the remainder.

The most magnificent component of the Mughal military apparatus was the cavalry. The Mansabdari system
constituted an exemplary cavalry organisation. The horse-riding army occupied a unique position in Europe, and
Mughal emperors similarly staged exhibitions featuring cavalry. As a result of their swiftness and mobility, the
cavalry was regarded as the most effective unit for achieving victory in the conflict. Babar prevailed over Panipat
with the assistance of twelve thousand cavalry. The inferior quality of the Indian horse breed during the Mughal

period was a consequence of unfavourable atmospheric conditions; consequently, horses were imported from Kabul,
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Khuran, and Iran. With respect to activity level, these horses exhibited the highest level among Indian horses. As a
result of their horses' galloping pace of at least sixty miles per day, the Mughals were able to attack and retreat from
India with relative ease, whereas the Rajputs were unable to do the same. Administrative officers ordinarily engaged
in civil activity, the Mansabdars (rank-holders) were required to provide the quantity of troops for which they
possessed the Mansab. Consequently, the Mansabdari System necessitated that civil officers immediately provide
military service when the need arose. Although the official count listed sixty-six grades of Mansabdars was thirty-
three, the practical implementation was significantly lower. The initial three grades, which spanned from 7,000 to
10,000, were exclusively designated for individuals hailing from the imperial family. Exceptions to this rule were
occasionally granted, and individuals who demonstrated exceptional merit were promoted to the rank of 7,000. For
example, Quilch Khan, Rajah Todar Mal, Rajah Man Singh, and Mirza Shah Rukh each possessed a mansab worth
7,000. In addition to receiving remuneration from the state treasury, the Mansabdars were obligated to furnish their
portion of the expenses for horses, elephants, animals of burden, and carriages. The authority to determine their
appointments, promotions, subordinates, and terminations resided with the Emperor, who rigorously enforced his
regulations pertaining to the Mansabdari System. On account of personal aptitude and military merits, the Mansab
was bestowed. It was not a hereditary trait. Sons of the Mansabdars were required to begin a fresh existence, separate
from the services and social standing of their fathers. Regarding the Mansabdari System, two significant terms,
namely zat and swar, have confounded the efforts of academicians in determining their distinction. According to Dr.
Ishwari Prasad, the statement "The Zat was the personal rank of Mansabdar; to this, an officer was permitted to draw
an additional allowance; this was referred to as his Sawar rank," is only an approximation of the truth. In addition to
the Mansabdars, there were additional foot soldiers called Dakhlis and Ahadis. The former commanded the
Mansabdars with a fixed number of soldiers. They were funded through state funding. The latter individuals formed
an independent class. They were gentleman soldiers who had been personally conscripted by the Emperor for his
service.

In his work Ain-i-Akbari, Abul Fazal discusses the remuneration of troopers. Individuals originating from Central
Asia or Iran were remunerated at a greater rate, which likely encouraged their migration to the subcontinent. For
their own defence, the Muslim empires of this region have always encouraged migration from Muslim nations. The
expatriates received a monthly stipend of twenty-five rupees, while Indians employed in military capacities received
twenty rupees. A five percent deduction was applicable to these salaries, which the mansabdars were authorised to
deduct as administrative commission for ancillary expenses. An additional monthly salary deduction was made
annually to cover the expenses associated with the state-provided horse and other equipment until the debt was fully
repaid. The state maintained a fifty percent profit margin on the horse's purchase price; however, the trooper was
considered to have paid an equitable price due to the government's advantageous equine procurement practices.
Mughal artillery was their area of expertise. Babur was the first to employ artillery in India. He periodically
implemented improvements to his artillery. They established numerous artillery facilities. According to legend,

Humayun possessed 750 cannons, and Akbar regarded cannons as the most vital weaponry for state defence. Akbar
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developed formidable cannons such as the Sherdahad and Fatehlaskar with great success. In order to enhance
convenience and functionality, the artillery were designed in the form of waggons. Diverse academics, including
Lieutenant Colonel Gautam Sharma, Captain B.N. Maliwal, Major Shaimlal, and Major R.C. Kulshreshtha, have
widely acknowledged that the Mughal Empire possessed superior artillery capabilities than any other nation, except
for Turkey. Transporting one of the enormous cannons demanded the assistance of several camels and a thousand
cattle. The Mughal artillery experienced enhancements due to interactions with both the Deccan and Europeans. At
the Battle of Qanauj, Humayun possessed twenty-one pieces; at this juncture, Sher Shah possessed the upper hand
in artillery. The Deccan had achieved more substantial artillery progress compared to the northern region due to its
interactions with the Persians and Turks. It was acknowledged that the most proficient artillerymen were the
Europeans, who had established themselves along the western coast by this time. Adu-Fadl acknowledges the
criticality of artillery. The firearms were "spread throughout the entirety of the empire with great care, ensuring that
each province received an appropriate assortment of pieces."” It was believed that artillery was essential for "capturing
fortifications and naval engagements.”

A naval contingent was maintained by the Mughal Empire. To defend against the Portuguese from Mundalgarh and
the Mughals of Arakan, the great Akbar maintained a meticulously organised fleet along the coast. Amir-ul-Bahr,
or Admiral, was the officer in charge of the naval departments. His fourfold responsibilities included ensuring the
provision of elephant-carrying vessels, appointing proficient seamen capable of predicting the sea's temperature,
guarding the rivers, and supervising the imposition, execution, and remission of duties and equipment. From the
seafaring clans, mariners were recruited and naval batteries were established. During the Great Mughal Empire,
significant attention was devoted to shipbuilding in Allahabad, Lahore, Kashmir, Bengal, and Thatta, situated on the
bank of the Indus! In addition to the aforementioned components, the imperial army also comprised an elephant
corps. An exceptionally high level of efficacy was maintained. Halgas, or circles, were the common names given to
the ten, twenty, or thirty elephants that constituted the organisation. Their primary functions were to breach the fort's
ramparts, instill fear in the adversary, and engage in combat on the battlefield.

Much like the Rajputs, the Mughals prioritised the development of fortifications as a means to fortify the empire's
defences. They built numerous forts in strategic locations. The Red Forts of Agra and Delhi continue to be renowned
for their strength, grandeur, and security. The Mughals intelligently implemented the principles of military
architecture when they erected forts in strategic locations. Benefit was consistently derived from a beneficial natural
attribute; in regions such as the plains of the Northern Provinces, where such attributes were uncommon, they were
occasionally man-made. Fortifications were typically situated in close proximity to water sources, with river bends
serving as advantageous features. The fort was elevated, and in the event that no natural fortification was available,
an artificial one was constructed by accumulating soil; the excavation site yielded an additional defensive feature in
the form of a lake or estuary. Forts were typically enclosed by moats; in order to impede the approach of an adversary,
dense bamboo jungles, thorny shrubs, or trees were occasionally erected beyond the moats. If the weather conditions

were unfavorable, an extensive forest of stone blocks was cultivated as a means to obstruct the cavalry. The
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fortification's entrances were substantial and secured with wooden or iro beams; at times, multiple concentric walls
were present; regardless, the ascent to the citadel was arduous and protracted. Machicolation was used to construct
the walls, which were also adorned with parapets. The forts were formidable and able to withstand protracted sieges.
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3w Y B gopdT § Afth TIAR Tadal & I1Y YO HRd I8+ W Afdd el U
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Tl ot fas & oI HAIfaR

3HI 79 SqdeR 3R I &1 YHT0T

DA BT UHIU G Sita BT YR

3EH DI g P 3MTH TETDHR

T el HHOT Tl Dl SIS
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gIaT gl
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Hd A g IS SHTe® o § e arel Solf aafad o foR &l 8 fafva ufsansit &1
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39 fauTe anT St &1 Rt kg At HiaHmet wR Semid g1 3o 3= I RRdaR! &
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YA HWT I faure} fRuf T arer Feran & Iuew <d 81 89 9 off enyfe g o 3ft
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fob g I Tl 21 3 g B aie ¥ 3 B M BT I Sl ©, ST g e ot
fauRia gl Bt 3irerremT 78T B Aifgul g0 JUt 307 Silas § wui 7 Bt 39 W
&1 URTUFT T TR TORd & 5§ 3(UAT & 1Y G161 @19 814 R HR (0fg o1 gftdwa g
ST €1 89 AR 31 &I gUdTd ¥ed §U FRIRM 9 SR ¥ U7 Sffd- Siid X8d & 1 S
f Tg T8 81 o: g uRfUfadl & T9I%hd & THId gT forT WA gu wHwaif &1
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fopar 3 o for gomr ufgsy Fuifva ot 31 Ul =afdd o1 8o & wa ot e @
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AR Hgdl & foh 86 S0+ aad IR & o1 d1fet Hias &t 1 af fiR-eiR fefar a=ma
3R 3ida: fauTe oY o et 1 AT wia 31T 4 3R Hidwr &) BIg adv= d Sfid € Y a8
3TIeh! Th iR QR T §,3M0 TG I8 ¥ SW 36 I& 8id &, fbar Hf R &
Hie- uRRfRufaat smue! faaferd T8 St ofR =1 €1 8ftfd srawuT Sius! Iferd Helt ]
3(d: B (U1 HH, e THIHR fdg w1 ITfeu-

&l 1 I Dol ol I Ad Fidl R 3 Bl
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2 IUA® AT U4 HH DI THSHT dTedl ¢ i 394 oy Faf a1eT 3¥fad 3R favfaa
S| AU I &1 G &1 AT BT sl § adl a8 fFsger fAvfa @ uran 31 afe safea
3T Bl BT Bl § o IUD! dgd IR THWSH BT 8 81 JobdT § 3R TS Hfad
U YH-HH B THFDR B B dl 8H AU JATS d <X DI T B 3R AB off bl
gl

HH IO T | Wifd Ud & &1 Hed 91l 71 ¢ | S9H W o 1,315 @1 gfaen
fo I AR 3R &H A7 & I8 B §...27 BT THIYH $Hd ¢ | U 9 Hed g & I
art 3R & A G @) 1T T &) 31 ufad et o o Bt I o1 Wit R Tl
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AU B, SFT I1Y 1Y Idd & | 39 TN | &0 (meditation) & ATEHH ¥ THRIAT WR SR
far o 31 g wifasE § o 98 IR IRIR® 9 AMRE fAaR) & @R oA & forg
& P U Hg@yUl HTafbed & U H Ya1T far Sirar g |
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IR P 31 B I AR R faaRi o

e
IRIad d} U RS & YR TR Bl ol bl § [P R AT Td idT & &g Tb
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Abstract

Human resource information systems (HRIS) are now used by businesses, governments
and non-profits all over the world to facilitate information sharing and to facilitate
downsizing and reengineering initiatives. HRM and information systems are combined to
generate human resource information systems (HRIS).

HRIS or human resource information system, enables HR managers to use technology to
carry out HR responsibilities in a more effective, methodical, and organized manner.

Keywords: Information System; Human Resource Management (HRM); Human Resource
Information System (HRIS).

Introduction

The main use of technological improvement in business has sparked changes in working
methods, requirements and styles. When work productivity and effectiveness are
improved, following time management plans and being devoted to punctuality standards,
there are greater profits for the employees, the best use of the resources available and a
successful deal with corporate. All of the features in the business system are referred to as
the human resource management system (HRMS) or human resource information system
(HRIS). The process used by HRMS combines more advanced technological advancement
with traditional methods of the human resource mode of working. The structures and
processes between information technology and human resource management (HRM) are
known as a human resource information system (HRIS) or HR system.HRM is a body that
strikes a balance between information technology and its fundamental HR goals and
processes.

According to (S.l.Tannennbaum, 1990) Human Resource information System (HRIS) as
“one which is used to acquire, store, manipulate, analyze, retrieve and distribute
information about an organization’s human resource”. HRIS is well thought-out as a
organized process for gathering, storage, sustaining and recuperating data essential by the
establishments about their human resources, employees activities and organizational
features(Kovach K. , 2002).

Consequently, HR professionals can achieve HR goals with the use of HR information
systems. Business establishments may quickly obtain information, discuss information and
reap intended benefits thanks to human resource information systems. HRIS, the Internet,
and related communication technologies are currently changing how human resource
management is done and how employees interact within firms. Although becoming
increasingly sophisticated and multidimensional, human resource information systems can
be simple or complex, sophisticated or non computerized.
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Human Resource Information System (HRIS)

Technological advancements involving software and minicomputers had a significant
impact on how evidence was used when managing human resources.

Supercomputers were historically only used in human resources to manage compensation
and benefits, such as payroll. However, new advancements in microprocessor technology
have made it possible to compile vast volumes of data on employees' PCs and do
numerical analysis, which were previously only possible with enormous mainframe
computer processors. HRIS can therefore be used to analyze and appraise programs or
policies, to support and carry out daily operational issues, to avoid litigation and to assist
and sustain tactical and strategic decision making. Additionally, the HRIS integrates
human resources.The kind of human resource information system used must be ordered
according to the particular needs of the company enterprises. Any development that could
be as unique, complex and time-consuming as the addition or progress of an HRIS requires
careful planning and scheduling.

The following issues must be resolved in order to implement an HRIS:

e Thorough require analysis?

e What kind and degree of HRIS should be put into place?

e Should I choose an advanced software package or pre-existing software?
e Would the HRIS be implemented all at once or in stages?

A computerized HRIS is a system that uses computers to monitor, control and influence
human movement from the moment a person indicates their intent to connect to a
commercial location until they are isolated from it after connecting.

Human resource administrators and shareholders put the data produced by human resource
information systems into effect and rely on it. Systems for managing human resources tend
to be comprehensive and integrated with an organization's planning, recruitment and
advancement goals and objectives. Examples of data that is kept in and accessible from a
human resource information system are:

e Information for supply and demand projections and industry forecasting.

e Information required to meet a regulation or a stakeholder requirement.

o Data on concurrent service, divorces, and applicant experiences.

e Details on trainee work performance and training program expenditures.

e Details about pay finances, salary forecasts, and salary growth.

e Information about contract discussions and the need for employee help (Kovach,
1999).

The following sub-systems make up it.

e Employment Information: It includes all-purpose requirement and training
prerequisite information, as well as the appointment information bank
announcement component.

e Employee Statistics: This section includes information about employees, including
details about increment and promotion rates as well as transference tracking.
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e Workforce Development Statistics: These statistics aim to provide data that might
support the use of human resources, career development, succession planning, and
contributions to skill progression.

e Training Evidence: It provides information for planning course materials, putting
together for fundamental basis training, and cost analysis of training, among other
things.

e Health Information System: This subsystem provides information on employee
health and wellbeing-related events.

e Evaluation Information: It deals with performance evaluation and quality
evaluation data that is useful for career progression, increase, separation and
scheduling, among other things.

e Employees Payroll System: This system contains data on wages, incentives for
wages, payments, gratuity discounts for provident funds etc. It also contains
information on the applicant's payment plan.

o Employees Facts Structure: This database of pertinent and up-to-date information is
used by many different types of specialists.

When HRIS demonstrated their ability to enhance the management of an organization's
human capital, they subsequently became a commonplace component of business
practices and corporate culture. Business establishments receive an organizational
benefit from HRIS, which typically explains to a practical benefit. HRIS systems are
increasingly being referred to as employee self-service (ESS) systems in modern
business enterprises. ESS architecture allow employees to access and update their
records without the assistance of human resources staff. The client-server architecture
of HRIS has been replaced by a web-based environment. In order to make it simple for
employees to update their HR information, many businesses have integrated interactive
voice response (IVR) into their HRIS. Address information, retirement information and
other details can all be changed on web-based or interactive voice response HRIS.

Importance of Information System to HR

Because HRIS is well integrated into HR functions, it offers better safety, better
service, competitive advantage, fewer errors, greater accuracy, improved
communication, increased efficiency, increased productivity, supplemental well-
organized management, additional prospects, compact work requirements, condensed
expenses, higher decision-making strategies, higher controller etc.

Creating the HRIS

As with any significant change, effective planning is a must for carrying out the HRIS
in a successful manner. The exact processes required for properly creating and putting
into use an HRIS are described in the steps that follow.

e Idea generation must begin at the point where the creator of the idea first makes a
statement about the necessity of an HRIS and what it may accomplish for
commercial enterprises.
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e Feasibility study: A feasibility study evaluates the present organization and
particulars of an HRIS. It evaluates the cost and benefits of an HRIS.

e Selecting the project team: The project team needs to be chosen after the viability
assessment has been acknowledged and the assets assigned. A member of the
project team must be a HE from the management information structure and
workforce.

e Outlining the specifications What the HRIS will do must be specified in detail in a
declaration of needs. The facts of the reports that will be created typically make up
a sizable piece of the declaration of wants. In fact, the declaration actually outlines
more specific requirements. This often consists of written explanations of how
employers create and compile information, reach agreements, follow detailed
procedures, retrieve information and carry out other non-technical tasks linked to
the use of HRIS. Making sure that the HRIS project actually satisfies management's
requirements for an HRIS is crucial in this situation.

e Vendor research is done at step number five, which determines which hardware and
software are most likely to meet the organization's needs at the lowest cost. It's a
challenging job. The best approach is often not to ask vendors whether a particular
package can satisfy the needs of the business institution, but rather how it will
satisfy those needs.

e Contract negotiations as a package: The contract must be negotiated once a vendor
has been chosen; it details the seller's obligations with relation to software,
installation, servicing, maintenance training and documentation.

e Training: Training often starts as soon as possible once the agreement is put into
effect. The project team's HR members must first be certified to utilize the
HRIS. The HR professionals will instruct managers from other departments near
the conclusion of the implementation on how to input information into the HRIS
and how to seek information from it.

e The system is then modified, with changes made to the structure to best meet the
needs of the enterprise. A general rule of thumb is to avoid modifying the seller's
packaging because such changes frequently lead to issues. A different approach is
to develop plans that add to the seller's database, slightly altering it.

e Data collection: Before the Human Resource system is launched, it is imperative
that pertinent data be gathered and inputted.

e Testing the system: After the system has been modified to meet the demands of the
company and the data has been entered, there is a testing phase. The testing phase’s
goal is to ensure that the HRIS is producing the intended results and is performing
as intended.

e Initial Starting Up: When all current activities are entered into the system and
information is formed, start up officially begins.
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e Parallel operation: Even after the new HRIS has been tested, it is preferable to use
both systems concurrently for a while.This makes it possible to evaluate the
system'’s overall performance and look into any errors.

e Maintenance: It typically takes several weeks or even months for the HR staff to be
satisfied with the cutting-edge system. It is necessary to maintain any minor errors
and adjustments throughout this maintenance period.

e Evaluation: The HRIS should be evaluated once it has been in operation for a
reasonable amount of time. Is the HRIS appropriate for the company and being
used properly?

Digitized talent databases
These comprise information like

e Work History

e Strong points

o Identification of specific training strategies and programs needed to address
shortcomings

e Possibility of raising profile

e Career objectives

e Private information

e The number and variety of staff managed

e The entire budget was used

e Prior organizational obligations

Human resource records are frequently computerized and rearranged. Updates are
finished at least once every two years. Prior to updating, workers are encouraged to
take into consideration any significant changes to their professions, such as the
acquisition of new skills, the completion of higher education, the change in
responsibilities, attendance at seminars, the publication of papers etc.

HRIS Uses

A human resource information system (HRIS) is a system for gathering, classifying,
processing, noting and disassembling evidence that is necessary for a well-organized
and effective organization of human resources inside an organization. Numerous
problems make such a system more necessary.

1. In organizations that hire a lot of people, it is important to advance the employee
record in order to attract personnel.

2. Every workplace in a totally discrete firm needs accurate and relevant data to
organize its workforce. If data is stored in several locations, cost and error will
increase.
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3. The compensation package of today is complex and includes several payments and
deductions, among other things. A conveniently located source of information can
prove useful for making wise decisions.

4. Organizations are required to abide by a number of property rules. An electronic data
system would quickly and correctly store and restore data, enabling the company to
adhere to legal requirements.

5. Manager record and file can be combined and recovered with the use of automation
employee information system for cross-referencing and prediction. The system would
be more concerned about close record keeping than close conclusion.

6. Automatic information systems can be built with the necessary flexibility for
response to changes occurring in the environment.

Information systems in the field of human resource management have only been used
for workforce training, job position and employee previous reports of new hires,
conclusion, and compensation assurance. Advanced businesses have gradually begun
using electronic information systems for cooperative bargaining, staff guidance,
training, performance evaluation and other purposes. Computer-generated information
systems can be used for almost all aspects of human resource management with the
help of sophisticated software.

HRIS efficacy evaluation

HRIS effectiveness should be assessed in order to ascertain whether it has worked as
expected and whether it is being utilized to its full potential (Byars, 2004). Measuring
the effectiveness of their human resources information system (HRIS) in order to
demonstrate the value-added contribution of the HRIS to the accomplishment of the
organization's mission is one of the most significant difficulties that community
employee managers face today (Hagood, 2002). Implementing an HRIS platform may
seem like a need for a business, but unless it is a useful tool for HR operations, it won't
help efficiency grow and might even hurt it.

The Toshiba America Medical Systems, Inc. (TAMS) is one business that has
implemented an HRIS system. When TAMS revolutionized healthcare providers, it
posted all employee assistance data online and created an open registration choice. As
soon as the UltiPro portal [new HRIS technology] was made available to employees,
TAMS began to notice developments, including a predictable 70% increase in open
registration productivity.

Benefits of HRIS

o Clearly defined objectives.

e A reduction in the amount and price of human resource data storage.

e The availability of relevant and accurate information regarding human
possessions.

e The expansion of the human resources division's performance standards.

e More thorough career guidance and planning at all levels.

e Individual progress through the link between performance rewards and job
training.
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e High ability to solve problems quickly and effectively.

e Implementing training programs designed using data on administrative
requirements.

e The capacity to adapt to a legal and other environment that is constantly
changing.

e Reputation for human resource purposes as a result of its capability for planned
expansion across the board.

HRIS Limitation and Protection

The confidentiality of employee data has grown into a significant problem in recent
years. Employees are becoming more concerned about the protection of their personal
information as a result of fraud being a widespread problem. Companies can make their
employees safer with the security of their information by ensuring that employee data
stored in the HRIS has relevance to the business and that there is limited access
(password protection) to such information. Employee files, whether digital or printed,
must be handled with care. A balance must be struck between merging HR policy,
system expertise, and day-to-day operations when establishing security and end-user
rights (O'Conell, 1994).

CS Stars, LLC was one business that experienced a significant security issue. One of
CS Stars' supercomputers that was restricted to individual data, including names,
addresses, and Social Security and workers' compensation payouts, lost its way. The
bigger issue was that CS Stars neglected to inform the impacted clients and staff about
the missing machine. Although the supercomputer was recovered and it appeared that
no information was compromised, many employees lost confidence in the company.
The Information Security Breach and Notification Law in New York, which took effect
in December 2005, mandates that companies that retain computerized data containing
private information immediately notify the owner of any breach of system security
after becoming aware of it if it is practically thought that someone obtained the private
information without having received the proper consent (Cadrain, 2007). Businesses
with challenges resembling those with human resources information technology and
human resources information systems include CS Stars LCC, Terasen Pipeline, BM
and Toshiba America Medical Systems, Inc. All of those businesses recognize the
value of modern technology, information systems for managing human resources and
data security.

Conclusion

Despite the fact that the majority of HR managers recognize the value of HRIS, the
general opinion is that its implementation is not necessary. Therefore, only major
businesses have begun utilizing HRIS to enhance their HR functions. The fear of
"technology” and "IT" that older management has developed is the primary cause of
the lag in the introduction of HRIS in businesses. They might not be very tech savvy
and worry about getting passed over.

But as more and more businesses understand the value of IT and technology, trends are
shifting in a positive direction. Major HRIS suppliers are focusing on small and
medium-sized businesses as well as big businesses for their own products.
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Introduction

The unsteady flow and heat transfer through a channel have many applications in the field of
Mechanical engineering, Chemical Engineering and Aerodynamics etc. The pulsatile flow
through a channel filled with porous material have practical applications in bio-fluid flow, in the
dialysis of blood in artificial kidney etc. Magnetic field on the fluid flow i.e.
Magnetofluiddynamic flow is used as controlling device on the flow. Many scientist have used
magnetohydrodynaic flow for the pumping of blood through an artery. Sharma and Sharma
(1997) have discussed unsteady flow and heat transfer between two parallel plates and obtained
skin-friction and Nusselt number. Sorundalgekar and Lahurikar (2002) have worked out
generalized MHD Couette flow with variable viscosity. Sharma and Sharma(2003) have worked
out heat transfer through steady MHD flow between two inclined Walls and discussed
numerically the effect of magnetic field on the flow and heat transfer in terms of skin friction
and Nusselt number. Chamkha(2004) has workedout an unsteady MHD convective heat and
mass transfer past a semi-infinite vertical permeable moving plate with heat absorption. Sharma
and Sharma (2004) have studied unsteady free convection flow between horizontal parallel
porous plates in the presence of heat source. Attia(2005) has studied MHD couette flow with
variable physical properties. Makinde and Mhone (2006) have studied the thermally developing
hartman flow in a channel of uniform width.

In the present paper an attempt has been made to study the effect of variable permeability and
transverse magnetic field on fluid flow and heat transfer when the upper plate of the channel is
oscillating.

Formulation of the problem

A semi infinite long channel of width a is filled with saturated medium is considered to study the
effects of magnetic field under variable permeability on the fluid flow and heat transfer. The
fluid is viscous incompressible electrically conducting. It is assumed that the fluid has small
electrical conductivity and the electromagnetic force produced is very small. The x-axis is taken
along the channel, and y-axis in the normal to the channel. The lower plate of the channel is
static and kept at constant temperature T,, while upper plate of the channel is oscillating with
velocity U(1 + e'®*) and kept at constant temperature T,,. Using Boussinesq approximation the
equations governing the motion are given by
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with the boundary conditions

zz u=U(1+€et), T =T,,
=0: u=0,T=T,
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u=U(l+€e™) T=T, -
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Physical model of the problem
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where,

u — axial velocity,

t — time

T — fluid temperature,

p — pressure

g — gravitational force,

q — radiative heat flux

B — coefficient of volume expansion due to temperature

cp, — specific heat at constant pressure

k - thermal conductivity,

p — fluid density

K — porous medium permeability coefficient.

By = (u.Hp), the electromagnetic induction,

U — magnetic permeability,

H, - kinematics viscosity. Intchsity of magnetic field
0. — conductivity of the fluid,

v - kinematics viscosity.

It is assumed that both wall temperature Ty, T, are high enough to induce radiative heat
transfer. Further, it is assumed that the fluid is optically thin with a relatively low density and
the radiative heat flux is given by

dq
3y 4a’(T — Tp)

where, a is the mean radiation absorption coefficient. Further, it is assumed that K, the porous
medium permeability coefficient is variable, given by

K=Ko(1+ee™)
with this value the equation becomes

ou 16P+ 0%u v o,B? BT —T)
at  pox ”ayz KO(1+Ee"Wt)u p utgp 0

To convert governing equation of motion in non-dimensional form introducing following non-
dimensional parameters
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e_v'x_a’y_a'u_U
2 2
9= T—T(), 2_a O-BBO’fzg,
Tw — To pv a
_ aP T,, — T,y)a®
P=—,D§ — =g(w 0)
pvU a vU
Uapc 423
Pe = p’ 2
k k

du . . (0P o 0%u
Rei.fe(i)—t (1+ee™)= —(1+ ee“”)a +(1+ e‘e”’”’*)a—y2

and
peidl — o0 NZ%6
T dy?
Corresponding boundary conditions are
y=1:. u=1+e€e®, =1
y=0: u=0, 6=0

For the sake of brevity the bars are dropped immediately. Here
U — mean flow velocity

Gr — Grashoff Number

H — Hartmann Number

N - radiation parameter

Pe — Peclet Number

Re — Reynolds Number,

Da — Darcy Number

s = (i) — porous medium shape factor parameter

Method of Solution
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The governing equation of motion is nonlinear coupled partial differential equation. For its
solution, let us consider

—g—z = A(1+€ e't)
u@,t) = up(y) + eug (y)e™*
and
0(y,0) = 0y(y)+€ 61 (y)e™
where
A — constant, w —» frequency of the oscillations.

On substituting the above expressions in the equations, we get

Reifeu; ()e™tiw][1 + ee™t ] = (1 + ee™)(1 + ee™*)A

. dzuo d2u1 .
1 iwt iwt
+(1 +ee )<dy2+6dyze >

—s2(ug + euge™t)
—H?(ug + euge™*)(1 + ee™")
+Gri2@90 + eBleit)(l + Eeiwt)

and

TTE O, iweiwt d*8o iwt d*6, 2 iwt
PelfE 61iwe™'] = d—y2+E e d—yz+ N (90+E 0:e )

On comparing the coefficients of like powers of €, we have

zero-order equations

d2u0
—(s? +H)uy = -1—-Gro
d?e,
+N%6, =0
dy? 0
First-order equations
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d2u1 2 2 P dZuO 2
o7 (s + H* — Reilb)u; = =21 — e + H*ugy — Griify — Gri@,
d?6,

dﬂ-+@ﬂ—PawM1=0

Second-order equations

d2u1
dy?

with the corresponding boundary conditions

y:0: u0=0, u1=0,90=0,91=0
y=1 uyp=1 uy =16,=16,=0

The solution of the equation is

On applying boundary condition, 6,(0) = 0 and 6,(1) = 1, we get

1
siniN

C1=OandC2 =

Thus, under the prescribed boundary conditions the solution of 6,(y) is given by

1 . R
6o(y) = T siniNy

Now consider the equation

dze .
(W;+m2—%mM&=o
or
d2e,
2 _
dﬁ+m@_
where

15 International Journal in IT and Engineering
http://ijmr.net.in, Email: irjmss@gmail.com




4 sIJMRh

International Journal in IT & Engineering (IJITE) IMF
Volume 11 Issue 1, January 2023 ISSN: 2321-1776 Impact Factor: 7.256 i&“’“‘f
Journal Homepage: http://ijmr.net.in, Email: irjmss@gmail.com

Double-Blind Peer Reviewed Refereed Open Access International Journal

On applying boundary conditions 6, (0) = 0 and 6, (1) = 0, we get
c3=0andc, =0
Thus, under the prescribed boundary conditions the solution
61(y) =0
Now, we solve equation

d2u0
dy?

— (s? + H>)uy = —1 — Griid,

with the help of the equation , the above equation can be rewritten as

d?u, siniVy
—(s2+H»uy = -1 ———
dy? (s + HDuo SinilV
or
d?u, sinfiVy
Gz A = —A =g, where

A, =4/s? + H2
The complementary function is given by
C - F = cgcoshid,y + cgsinhid,y

and Particular Integral is

Pl - 1 ( 1 sini?WyG )

T me— A2 Sinfl
_ 1 4+ 1 ( siniNy G )
- m2 — A} D+ s A2\ sinfN r
1 1+ 1  siniNy G
AT NZ 1AL s

Thus the complete solution is
ug(y) =C-F+P-I
1  sinfdVy

1
= cscoshiid,y + cesinhii,y + — 4 + 2
CoCOSTERLY T CoSIMERY 02 2 T N2 ¥ A% siniv

on applying the boundary conditions, uy(0) = 0,uy(1) =1
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-1 1

Cc =—,C = —T—FT———
> T AZ’7® T sinhia,

A A Gr
1+ A—Zcosha£A2 -
2

A3 N2+ A3

Then under the prescribed boundary conditions the mean flow velocity profile is given by

A 1
= — coshfA —
Ho®) A3 coshzflay + sinhiA, [
4 1 1+ 1 siniZENyG
A3" TN+ AZ siniN

= —AscoshiA,y + (A5 + Ag + A;)sinhid,y + Az + AusiniNy

y Gr -
1+ A_% (coshiA, — 1) — NZ—-I—A%] sinhiA,y

where

A

3T %2
A
A = Gr
* 7 (N2 + A2)siniN
A = 1
>~ sinhi@,
As .
= fhA, — 1
6 sinhi @, (costhA, —1)
A, sinidV
Ay =——s—
sinhiA,

Now consider the equation

dzul 2 ] o)
e — (H* + Réfiw)u; = —1 — Gri@,
d?
or dyuzl — A3uy = —1 — Grii,
where

Its solution is given by

17 International Journal in IT and Engineering

http://ijmr.net.in, Email: irjmss@gmail.com




International Journal in IT & Engineering (IJITE) f EIJ“N‘I_G)?: ;
Volume 11 Issue 1, January 2023 ISSN: 2321-1776 Impact Factor: 7.256 %"“'}
Journal Homepage: http://ijmr.net.in, Email: irjmss@gmail.com

Double-Blind Peer Reviewed Refereed Open Access International Journal

u;(y) =C-F+P.I

= cycoshiAgy + cgsinhiAgy + A—Z/'L
8

In view of the boundary condition, u; (0) = 0,u;(0) =1

we get

1
Cy; = —A_%A
1

A
= — |1+ — hidg, — 1
‘s sinhiAg + A2 (coshi“g )]

Then under the prescribed boundary conditions the expression of transient velocity profile is
given by

1 A R
u(y) = —A—%Acoshifﬂﬂgy + sinhil [1 + A—% (coshilg — 1)] sinhilgy

+1/1
A

= —AQCOSh'ngy + (AIO + All)Slnh’Agy + Ag

where Ag =

&>

1
Ay =
10 sinhi’Ag

A11 = Ag. A10 (COSh’.‘AS - 1)
Hence, the expression of velocity profile and temperature distribution are derived and given by

uy,) = (Wo+ewme™

= —Azcoshidl,y + (A5 + Ag + A7)sinhidl,y

and
0(y,t) = 60(y) +€ 6;(y)e™
=6(»)
— 1 inilN
~ s oY
18 International Journal in IT and Engineering

http://ijmr.net.in, Email: irjmss@gmail.com




International Journal in IT & Engineering (IJITE)

Volume 11 Issue 1, January 2023 ISSN: 2321-1776 Impact Factor: 7.256 gg‘;f‘“f
Journal Homepage: http://ijmr.net.in, Email: irjmss@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal

References:

1.

10.

11.

12.

Attia, H. A. (2005) "MHD couette flow with variable physical properties” AMSE
Modelling B. Vol. 74 n° 2, 25.

Chamkha Ali. J., Umavathi J.C., Abdul Mateen (2004), Oscillatory flow and heat transfer
in two immiscible fluids, International J. of fluid Mechanics Research, Vol. 316.

Makinde O.D., Osalusi E. (2006), MHD steady flow in a channel with slip at the
permeable boundaries. Rom. J. of Phys, 51(3-4), 319-328.

Makinde, O. D.; Mhone, P. Y. (2006) "Thermally developing hartman flow in a channel
of uniform width". AMSE, Modelling B, Vol. 75 n° 649.

Mankinde O.D. and Mhone P.Y. (2005) Heat Transfer to MHD Oscillatory Flow in a
Channel filled with Porous Medium. Rom. Journ., Phys., Vol. 50 Nos. 9-10, P. 931-938.
Massoudi M.M.; Phuoc T.X.T.X.(2000) The effect of slip boundary condition on the flow
of granular materials: a continuum approach.International Journal of Non-Linear
Mechanics, Volume 35, Number 4, July 2000. pp. 745-761(17).

Murdoch A. 1., Soliman A. (1999), On the Slip-Boundary Condition for Liquid Flow over
Planar Porous Boundaries. Proceedings: Mathematical, Physical and Engineering
Sciences, Vol. 455, No. 1984 (Apr. 8, 1999), pp. 1315-1340.

Rao I. J. and Rajagopal K. R. (1999) Acta Mechanica Volume 135, Numbers 3-
4/September, 1999, 113-126. 33. Raptis A., Kofousias N. (1981), Heat transfer in flow
through a porous medium bounded by an infinite vertical plate under the action of a
magnetic field. Inter Science, Int. J. of Energy Research. Vol. 6, no. 3, 241-245.

Sharma Anil, Sharma M.K. (2004) Unsteady Free Convection Flow between Horizontal
Parallel Porous Plates in the Presence of Heat Source- Applied Sciences Periodical, Vol.
VI (3), 145-154.

Sharma P.R. and N. Kumar (1997), Unsteady flow and heat transfer through a viscous in
compressible fluid over a porous surface moving in oscillating free stream, Bull. Purel.
APpl. Sciences, India, 16E, 147-154.

Sharma P.R., Gaur Manish and Gaur Y.N. (2003), steady magnetohydrodynamics flow
past a vertical porous, hot plate with periodic temperature, AMSE periodicals modeling,
measurement and control, 'B'.. AMSE, J., France 72, 37-49.

Sorundalgekar V.M.; Lahurikar R.M. (2002) "Generalized MHD Covette flow with
variable visosity" AMSE, Modelling B, Vol. 71 n° 261.

19 International Journal in IT and Engineering

http://ijmr.net.in, Email: irjmss@gmail.com




PAPER 86

International Journal of Engineering, Science & Mathematics
Vol. 12 Issue 01, January 2023,
ISSN: 2320-0294 Impact Factor: 6.765

Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed &
Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gate as well as in Cabell’s Directories of Publishing Opportunities, U.S.A
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Abstract: Fluid mechanics dealt with the behaviour of fluids under the action of various forces. The fluid
mechanics provide the knowledge for the analysis and design of a system in which fluid is a working
medium. Such systems are used in aerodynamics, automobiles, hydraulic machines, heomodynamics etc. So,
In this paper some fundamental terms are explained to understand the concept of fluid dynamics.
Introduction: First we define the fluid, then types of fluid and fluid properties are given.

Fluid: It is defined as a substance which must continue to change shape as long as there is a shear stress
however small present.

Fluid as a continuum: All fluids are made up of molecules which are separated from each other by spaces.
At the microscopic level, the properties of fluids cannot be defined in these spaces due to non-existence of
mass. To overcome these difficulties, a fluid is regarded as a continuum i.e. a hypothetical continuous
substance. The study model on continuum hypothesis breaks down whenever the mean free path of the
molecules approaches the smallest characteristic dimension of the problem under consideration.

Fluid Properties: Manifestations which are primarily characteristic of a particular fluid and not the manner
of the flow are called fluid properties. Viscosity and surface tension are examples of fluid properties, whereas
pressure and density of gases are primarily flow-dependent and hence are not considered fluid properties.
Types of Fluids:

(i) Ideal Fluid: An ideal fluid is one that is incompressible and has no viscosity i.e.

Inviscid Fluid v=0
Ideal Fluid Flow :
Incompresdble Flow Z—’; =0 orV.v=0

It is termed as inviscid fluid. No real fluid is inviscid. In flat-plate, the flow at a sufficiently large
distance from the plate, fluid will behave as a non-viscous flow system. The reason for this behaviour is that
the velocity gradient normal to the flow direction is very small and hence the viscous-shear forces are small.
Viscous Fluid : Fluid in which friction (viscosity) has significant effect on the solution. The inclusion of the
frictional forces in the fluid layers was lying on following observation.

When a sphere moves with uniform velocity in an ideal fluid at rest at infinity or fluid past through a sphere
at rest, there was no drag observed on the sphere. This result was not simply a consequence of the
symmetrical shape of the sphere, but a body of the arbitrary shape at rest in a uniform stream or moving
uniformly through a fluid at rest experiences no force. The inability of an ideal fluid to produce a force in

such circumstances is known as D’Alembert’s Paradox. But in real situations this is not possible. Therefore,
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ideal fluid theory does not explain adequately drag on the rigid body in the fluid. In this connection to explain

the drag, the concept of viscous fluid theory was introduced by Prandtl (1904).

If fluid is located between two parallel plates, the ratio of the shear force F to the contact area between the

liquid and the plate give rise to the shear stress.

ratio of the relative velocity of the top and bottom plate with the distance between the plate is called shear
rate.

Shear stress
Non-Newtonian fluid

Newtonian fluid

Shéar rate

The viscosity of the fluid is defined as the ratio of the shear stress and shear rate. Thus the slope of the
relation between shear-stress and shear-rate gives the viscosity (n). If the plot between shear-stress and shear-
rate is a straight line, the fluid is Newtonian, otherwise, it is non-Newtonian.

Incompressible Fluid: If density of the fluid under static condition undergo very little change despite the
existence of large pressures. These fluids are invariably in the liquid state for such behaviour. For
incompressible fluid it is assumed that during computation of such type of fluid, density is constant.
Compressible Fluid: A fluid is called compressible, if the pressure variation in the flow field are large
enough to effect substantial change in the density of fluid.

Newtonian Fluid :- A fluid which obey Newtonian’s law of viscosity i.e. A fluid for which shear force per

unit area is proportional to the negative of the local velocity gradient.
. dv,
dy

Tyx =

where

Tyx — Shear stress exerted in the x-direction

[ — Viscosity

vy — Velocity of the fluid along x-axis.
(vi) Non-Newtonian Fluid: Fluids, those doesn’t obey Newton’s law of viscosity are known as non-
Newtonian fluid.

The power law is one way to describe the behaviour of Non-Newtonian fluids
n

dv

dy

for n < 1, fluid is called ‘pseudoplastic’ and for n > 1, the fluid is called ‘dilatant’.

1=k
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Abstract-

Silicon Cobalt mixed oxide sample, with different compositions from 0.0 to 2.0 at
20°C, 40°C and 60°C cobalt wt% were synthesized using a modified Wet-Chemical and Sol-
Gel method.Proposed composite materials which are based on transition metal nano particles
expressed in surface area to volume matrix gives different properties as optical, adsorptive,
magnetic and catalytic.This sample also dispersed in proposed gas sensor on catalyses for
different reactions. The synthesis method in dispersion of metal oxide articles and generally
on chemical properties of such systems. The wet chemical and sol-gel procedure for the
advantage of synthesis condition which allow the surface chemical properties. In this work,
we obtained the sample prepared by a modified sol-gel and wet chemical properties and their
structure.

Keywords: Cobalt, Nickel nanoand mixed ferrites, magnetic properties, solvent
Introduction-

Silicon Cobalt mixed oxide sample prepared with different compositions of 0.0 to 2.0
at 20°C, 40°C and 60°C cobalt wt% were synthesized using a modified Wet-Chemical and
Sol-Gel method. The materials that characterised in order to correlate with structural and
chemical properties to synthesize. TG/DTA measurements and X-ray diffraction XRD were
used to follow the thermal evolution and the crystallization behaviour of the samples. The
textural and red-ox properties were evaluated by N2 adsorption, desorption isotherms and
TPR measurements. Lewis’s acidity and redox properties of cationic sites were studied by
FTIR spectra of the exposed sample to NO. It was found that the nature of Cobalt oxide

species and their interaction with silica matrix depends on the Cobalt content. No Cobalt
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oxides were observed in 20°C sample while Co;O4 was present as a segregated phase in the
samples at higher Cobalt loading. TPR measurements strength of observations takes place
unless 20°C sample 40°C and 60°C shows to TRP peaks in the range from Room
Temperature to 300°C.The attribution of two-step reduction in CosO. phase followed by a
single at about 250°C that is the probably due to the reduction of Co species are more
strongly bonded to silica. N, adsorption and desorption measurements indicate that the Co
content affects the micropore and mesopore volumes. FTIR spectra recorded after NO
adsorption at different temperature which show two-week acid Lewis sites due to Co;
surface. Yet, the presence of NO weekly adsorb over Cos cannot be excluded.
Experimental Setup- Cobalt oxide prepared by sol-gel and wet chemical method using
cobalt nitrate hexa hydrate Co(NO3)2.6H,0 and tetraethoxysilane TEOS as starting materials.
Tetraethoxysilane (TEOS) sample hydrolysed for 2 hours at 100°C using nitric acid without
alcoholic solvent. The ratio of all solvents such TEOS:H,0:HNO; are in 2:8:0.02 and this
solution cooled at room temperature with a definite quantity of Co(NO3)H,O which added
slowly on magnetic stirrer. From this method three samples with 20°C, 40°C and 60°C cobalt
wt% obtained. After 24 hours a transparent and pink gel were obtained in each composition.
This obtained gel sample kept in room temperature for 72 hours. The obtained gels dried at
120°C in electric oven for 24 hours then obtained sample slowly heated upto 300°C.
Thermogravimetric/differential TG/DTA carried out by using simultaneously thermos
analyser STA at 210°C in Al,O3 using reference materials. The obtained sample as dried gel
found in the nature of Amorphous. The crystallizing phase obtained by XRD determination
by diffractometer using monochromaticradiations at 0.75 and 26 at 200°C N2 adsorptions
desorption obtained.The isotherms elaborated by a-plot and BET method using N2 as silica
reference. Cobalt oxides catalysts characterized using temperature programmed reduction
(TPR) using 4% H,/Ar as reducing gas. During this process the consumption of H,O was
measured by TCD at room temperature to 300°C. The prepared catalyst sample of weight
200mg and temperature range 20°C /min from FTIR spectra.

Result and Discussion-

The prepared sample characterized by XRD and FTIR methods. The prepared sample gel
hydrolysis slowly aqueous acid environment according to modified Sol-Gel and Wet
Chemical method. According to the process of prepared wet gel sample was formed by
Siloxane network with cobalt spices trapped. This process takes place until pinkish colour of
all wet gels by all studied compositions exhibits for 24 hours. Thus, the prepared sample

selected on the basis of the result of thermal analysis.
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XRDStudies-In this result the TG curves shows 36wt% for 20°C, 39wt% for 40°C and
48wt% for 60°C. The wt% loss in each case obtained at room temperature to 200°C. In this
range the evaporation of solvents, subsequent and residual organic molecules are overlapped
the decomposition of Co(NO3)2.H,0 upto 230.The XRD pattern for this given range of 15,
25 and 35°C samples which heated upto 300°C shows in figure. As 20°C was keeps as
amorphous nature. The crystallization of mixed sample of cobalt oxides CozO, annealing at
300°C. For the formation of C0,SiO, crystallites in all three samples. These results shows that
the prepared gel composition and calcination plays an important role to find out the nature of

cobalt and interacts with silica matrix.
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Figure-XRD pattern of prepared gel sample from room temperature to 300°C as C0,Si04
FTIRStudies-The catalysts of prepared sample characterized from room temperatue to
300°C as the maximum temperature at which it is found that the catalysts reduced at 300°C as
the maximum temperature. The interaction of NO with Co30, is very complex and gives
different species at different temperature. Below 300°C the transformation characteristic of

prepared sample molecularly adsorbed NO bands found in the range of 1700 to 1400cm™.
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Figure 2-FTIR spectra of adsorbed NO and NO, as 20°C at Room Temperature to 300°C as
max temperature

Diatomic molecule shows stronger in Infra-Red spectra at single band of 1620cm™.
The weaker band is shifted of the NO stretching band of adsorbed nitrogen monoxide
characteristics. It is found that a band probably coupled observed above 1700 cm™ On
increasing the temperature coupled band disappear. In the particular region below 1700cm™
the complex absorption in the range 1700to 1400 cm™ is due at different forms of nitrate also
NOzcannot be excluded. The prepared sample produced NO oxidation. The adsorption of NO
at different temperature gives rise to very uniform and similar spectra. The overall difference
causes the reduced transparency of the prepared sample and resolution of spectra. However,
all the band at different ranges observed over 20°C are detectable. So, the small change in
similar intensities of same band can be detected.

Conclusion-

In conclusion, the x-ray diffraction patterns of all the samples confirm that single
phase cubic spinal structure. By Sol-Gel method the cobalt ferrites displays much better result
of degree of crystallinity than the Co-NO ferrites shows that these ferrites are slightly
amorphous in nature. The prepared sample obtained by ball milling of Co-NO in HNO3
ferrite samples experience smaller intensities and higher line broadening due to surface
disorder introduced during Ball Milling and Sol-Gel method. The average particle size of
prepared sample was discussed in XRD patterns and observed the range of the size of
prepared sample from 20-84nm. This samples were resulting in lightly magnetisation and
coercivity as the temperature varies from 100 to 300°C. It was also observed that the Particle
size and inversion parameters attributed at lower temperature. The FTIR spectra of prepared
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sample found deduced such as resonance field and line width are in accordance with the

particle size and magnetisation data of different systems. Further the measurements are

underway to complement the particle size as well as superparamagnetic nature which could

help us to understand the system easily.
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Abstract : -
The flow of a viscous incompressible electrically conducting fluid in a circular tube filled
with a medium of variable permeability has been considered. The permeability of the porous
medium is exponentially decreasing in the radial direction. A transverse static magnetic field
is applied and problem has been modeled with Brinkman Model. The modeled problem has
been attempted to solved by Adomian Decomposition method. The effect of various
parameters on wall shear stress, volume rate of flow and resistivity to flow has been
computed and presented through the graphs.
Keywords: Magneto hydrodynamics, porous medium, Adomian Decomposition.
Introduction :- Song and Wang (2013) dealt that in this examination, we present a latest
advanced Adomian decomposition procedure, that establishes a confluence- restraint
parameter into the Adomian decomposition procedure and introduces a latest insistent
method. It shows that the proposed procedure is authentic, valid, simple to execute from a
mathematical stance. It can be engaged to acquire profitably systematic indefinite solution of
fractional differential equation. Prasad and Kumar (2011) considered that through a porous
medium, an analytical solution of the flow of a hydromagnetic fluid between permeable beds
is acquired and analyzed. It is observed that the fluid is under an exponential decaying
pressure gradient and the stable magnetic field in a direction normal to the flow saturated
porous medium .
Eldesoky (2012) analized that unsteady pulsatile flow of blood through porous medium in an
artery under the impact of periodic body acceleration and slip condition. With the Laplace
transform, mathematical solution of the equation of motion is acquired. The mathematical

definite expressions of axial velocity, wall shear stress and fluid acceleration are given.
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Herzallah and Gepreel (2012) dealt that in this study we operate the adomian decomposition
procedure, by establishing the fractional derivatives in the sight of Laputo, to build the
indefinite solutions for the cubic non linear fractional Schordinger equation with time and
space fractional derivatives. Tanveer (2016) considering blood as a couple stress, fluid, the
mathematical model for steady flow of blood through a porous medium in a rigid circular
tube under the influence of periodic body acceleration and magnetic field is studied. An exact
solution in the Bessel's Fourier series form by the finite Hankel transform techniques, the
physiological parameters that affect human body such as axial velocity shear stress and the
flow rate have been computed analytically Velocity of blood decreases with increase in
magnetic field, whereas increases with increase in permeability of the porous media and body
acceleration. So graphically effects of shear stress and other parameters are shown.

Formulation of the problem: Let us consider a steady, viscous, axially symmetric,
incompressible fluid in a circular tube of radius R. A static transverse magnetic field of
uniform strength has been applied. Considering cylindrical polar co-ordinates(r, 0, z), where
z-axis coincide with the axis of tube, then Brinkman momentum equation and boundary

conditions are:

2 . .
d“u ldu | u . 2.
H+-— |- £ - = .1
ﬂeﬁ(drz +rdr} Ku+J oBOu 0 1)
r=R : u=0 (no slip condition) ...(2)
ou .
r=0 o =0 (symmetry condition) ...(3)
r
where u, p and o are the axial velocity, viscosity and magnetic conductivity of the fluid,
K the permeability of the porous medium, By the electromagnetic induction, J = —? the
z

constant pressure gradient, s the effective viscosity.

Introducing following non dimensional parameters

r*—L, T : r*=i, Q*= Q , i = A :
R JR2 JR R4; ( P J
u u KR?
2 52
R%oB
v =2 p2 Ko 2" %0 s L
H R2 H Da

.4
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Case-I: Constant permeability (K=constant)

The equation of motion in dimensionless form is defined by

d2u 1du 32 +H 2 1

—2+——— —Uu=-— ... (5)
dré rdr M M

The corresponding boundary conditions are
r=1: u=0
...(6)
=0 : M o
or

..(7)

Method of solution :

Employing Adomian Decomposition Method, the equation (5) reduced to

du 2 2
Ly=-2t_1 n{s +H Jun (8)

n M r dr M
rr

LL=[1()ar? ..(9)
00

Applying Ln_ 1 to both sides of the equation (8) and using the boundary condition (7), we obtain
2 du 2 2
u(r)=A—ir——L ~1 10 | soEHT _1(u ) ...(10)
M2 N |rdr M n n

where A=u(0) is to be determined from the boundary condition (6). As usual in Adomian Decomposition Method ,the

solution of the equation (10) is approximated as an infinite series

u(r) = § u; ... (1)
i=0

thus, we can write equation(10) as

u=u,+u

0 "n+1
where
2
1r
UO = A_ME .(12)
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du 2 2
_ o -1 | | sT+H -1
un+1— Ln (r i J+[ v JLn (un) .(13)

thus
2 4 6
R IR A T
u(r) = 2A ' ' . 0 +o(rth
105 2 8! 10!
...(14)
N 2 52 +H 2
where = —M
Case-11 : Variable permeability defined by
K =K,exp(-ar) ..(15)
The equation of motion (1) reduces into
ff d u+£d_u —#u+\]—a80u=0 ...(16)
He dr2 rdr K0 exp (—ar)
Invoking following dimensionless parameters
K, H? )
—=Da, a=aR A = = ,A+A =N .7
A= A= A+A
alongwith the dimensionless parameters defined in (4), the equation (16) reduces to
d’u” 1d 1
32 w Aiexp(ar)u +——A2u =0 ...(18)
dr rodr M
for the sake of brevity , asterisks are dropped immediately
d2 du 1
d—2+—d——Aiexp(ar)u+M—A2u_0 ...(19)

Using Adomian Decomposition Method the solution of the equation (19) is obtained and given by

u(ry=u, +u

0 n+1
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1 r2 4

2 A1r3| ( A1+ 12,1 4]4!

3
a”A 15 5 |r®
- 3 +2aA_lA2+ZaA_L+2aAl ﬁ

u(r)=2A

4
aA1362+112 472 r6

A

+_

2
Uy =2 i
2 2

Wall Shear Stess : The dimensionless wall shear stress is defined by

where

3 (8uj
* “\or (GU*J
T = = —
r =1

B JR or

Volume rate of flow: The dimensionless volume rate of flow Q is defined by
1
Q = 27[J. rudr
0

Resistivity of flow: The Resistivity of the flow is given by

_Vp__m
Q KQ
The dimensionless form is defined by
. u’
A== o

Al A1A2 6! o

...(20)

.4

.(25)

...(26)
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Result:

Variation of WSS with M

at H=1.0,s=2.0

Variation of WSS with H at M=50.0,5=2.0
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Hence there is a significant effect of non dimensional parameters on hemodynamic

parameters.
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Influence of Slip condition on MHD Flow through Channel
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Introduction

In dealing with fluid flow over solid surfaces it is well accepted that the relative velocity of the fluid and the
surface is zero, i.e. no-slip condition is satisfied. But, at the microscopic level when the surface is moving, it
is assumed that there is a possibility of fluid slip at a solid boundary. The possibility of this fact was
incorporated by the Navier in the general boundary condition. In the general boundary condition proposed by
Navier it was assumed that velocity, v, at the solid surface is proportional to the shear stress at the surface.
v, = y(dv,/dy), where y is the slip strength. The fluid slippage phenomenon at he solid boundries appear in

many applications in microchannels and in thin film formation of light oil attached to the moving plates.

Murdoch and Soliman (1999) have studied the effects of Slip-Boundary Condition for Liquid Flow over
Planar Porous Boundaries. Rao and Rajagopal (1999) have investigated the consequences of slip at the wall
on the flow of a linearly viscous fluid in a channel. The flow of a linearly viscous fluid when the slip depends
on both the shear stress and the normal stress has been considered. In this studies it was comes out that in
regions where the slip velocity depends strongly on the normal stress, the flow field in a channel is not fully
developed and rectilinear flow is not possible. Massoudi and Phuoc (2000) have discussed the effect of slip
boundary condition on the flow of granular materials with continuum approach. Spille, et al., (2001) has
Investigated the linear stability of plane Poiseuille flow in 2D under slip boundary conditions. They found
that, the critical Reynolds number depends smoothly on s but increases quite rapidly. Sami A. AlSanea
(2003), convection regimes and heat transfer characteristics along a continuously moving heated vertical
plate. Makinde and Mhone(2005) have investigated the combined effect of transverse magnetic field and
radiative heat transfer to unsteady flow of through a channel filled with saturated porous medium. Makinde
0.D., Osalusi E. (2006), MHD steady flow in a channel with slip at the permeable boundaries.

The present chapter, is following the paper of Mankinde to investigated the combined effect of transverse

magnetic and variable permeability of the medium on unsteady flow of through a channel
Formulation of the problem

Let us consider the electrically conducting fluid in a channel filled with saturated porous medium. Fluid
considered is an incompressible and viscous. A uniform magnetic field of strength B, is applied to the
transverse direction. The upper plate is moving with mean velocity U. and heated at constant temperature.

Radiation effect is also taken into account.

Then the dimensionless governing equations together with the suitable boundary conditions are given by

47 International journal of Engineering, Science and Mathematics
http://www.ijmra.us, Email: editorijmie@gmail.com




ISSN: 2320-0294Impact Factor: 6.765

du . ) . 0%u
Reifsia—t (1+ee“) =—-1+ ee""t)& + (1 + eel@t) 57
—s?u — H?u(1 + €e'®Y) + Gri@ (1 + eel®?)

and

with the boundary conditions

y=1lu=1+€e*, =1

=0 U _ 0 9=0

where y is the slip strength or slip coefficient.
Method of Solution

The governing equation of motion is nonlinear coupled partial differential equation.

Let
oP )
—— = A(1 + ee'®")
dx ‘
u,t) = ug(Y)+€ uy (y)e*
and

0(y,t) = 6o (y) + €(6 ()"

where, 1 is a constant, w is frequency of the oscillation. Then

zero-order equations

d*u
dyzo — (s> + H)uy = —1 — Grii@,
d?,
d_yz + N290 =0
First-order equations
d*u d*u
dyzl — (s? + H? — Réiiw)u; = —21 — dyzo + H?uy — Grb, — Gré,
d*e
dyzl + (N? — Péliiw)6; = 0
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Second-order equations

d2u1
dy?

(H? + Réfiiw)uy, = —1 — Gri@,

The corresponding boundary conditions are :
dug duy
y=0: uo—yE=0=u1—yE, 0p=0=0,
y:1: u0=1,u1=1, 90:1, 91:0

The solution of is 8, (y) is

6(y) = sinfilVy

sinfV

Similarly,

6:1(y) =0

Now, we solve equation

d*u
dyzo — (s> + H)uy = —1 — Griig,
Which can be written as
d?u, sinfitVy
— (2 4+ H)uy = -1 — ——
dy? (% + Huo sl
or
d?u, sinidVy
—Biug = —1—
dy? 2% siniiV Gr
where

Bz =+ SZ + I’I2
The complementary function is given by
C. F = c5coshiB,y + c4sinhiB,y

and particular integral is
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Pl =

1 iniigV
(_/1 _ siniNy Gr)

m?2 — B2 sinflN

_ 1 4+ 1 (—sinifﬂNyG )
~ m?2 — B? D+ B2\ siniN g
1 1  sinill
== y
B3

N B3 siniiN
The solution for uy(y) is given by
ug(ly) =CF+P.I

- e 1 1 sinflly
= cg5cosihiB,y + cgsinhiB,y + B—%A + WB% T

To invoke prescribed boundary conditions:

=0 do_yg
y=Ul Uy ydy =
y=1 u =1
N d
we first find uy — ydlyo
From the equation
du . 1 cosilV
= cssinhiB,y + c¢B,sinhiB,y + 4

dy N2 + BZ sinilN

du
Sl — yd—; = c5(coshiB,y — yB,sinhiB,y)

+cg[sinh#B,y — yB,coshiiBB,y]

1 1 Gr
+ B—%A + WB% G (sinfNy — yNcosi:Ny)
Putting in the equation , we have
yB, 1 YNGr 1
5= —— [t | A~ —= hiB
¢ yB,coshil, + sinhiiB, (B% N2 4+ B3 siniill cost=E

1 1 1
A Gr] A

" BZ" N2+BZ | BZ
yN 1
N2 + B3 " siniN
_ 1 14 1 1 yNGr 1 i
6 = JB,coshiB, + sinhiB, BZ"  N? + BZ sinilv ) “*% 2

S A-— G
BZ" NZ+BS

Finally, the expression for mean flow velocity profile under the prescribed boundary is obtained and given by
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¥B, 1 YNGr 1 -
to(y) = {szc 0shiB, +sin hiB, [1 * (3_5’1 TNZ+BZ sini?I-\I) coshiB
1 1 1
— B—gﬂ. — WB% GI'] B_%A
NGr 1
+ N];i-l-B%M} coshiB,y
1 yNGr 1
+ [1 * (szcoshiEBz T sinhiB,”  NZ+BI sini?iN) coshiB,
1 1 o
- B—%/l - WB% Gr] sinhiiB,y
1 1  sinflNy
+ _22' + = G

BZ" T NZ+BZ simN
= BycoshiB,y + By;sinhiB,y + B, + By,

where
B. = YB>
* ~ yB,coshiB, + sinhiB,
B — A
4 = B%
yNGr 1
Bs = 2 2. N
N2 + B5 sinilN
Bg = ! G
STNT+BZ

B, =1+ (B, — Bs)cosi#iB,
Bg = B3(B; — B, — Bg)
B9 = B8 - B4 + BS

1

By =
107 yB,coshiB, + sinhiB,
Bg
Bi1 =By B_3
1 Gr
Bz

~ NZ + BZ siniV

Now consider the equation

d?u,
T (H? + Réfiiw)uy, = —1 — Gri@,
or
Cj—; — B%c¢yy = —1 — G,
where
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This can be rewritten as

For the solution of this equation
C. F = cycoshiB 3y + cgsinhiB,3y

1
Pl =——=(-1
mZ—Bf3( )

1
- B
Hence, the solution of u, (y) is given by
u(y) =CF+P.I
, 1
= cycoshiiB 3y + cgsinf#Bi3y + —-1

2
B13

To invoke prescribed boundary conditions:

irst fi _ %
we first find u; Y

From the equation

du
d_yl = ¢;By3sinhiB 3y + cgB3coshiB; 3y
duy R
SUp — YE = ¢y[coshiB;3y — yByzsinhiiB 3 y]

+cg[sinhiB,3y — yByzcoshiB, s, | + B—z,l,
13

Putting in the equation , we have

_ )/313 COSh{EEB13 1 1
7 = YBiscoshiBy; + sinhiB,, BZ B%
and
_ 1 N coshiB, 5 2 1 2
€8 = yBiscoshiB;; + sinhii®, ; BZ BZ,
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Hence, the solution of the transient part is given by

B VBys cosh@%’lg/1 1 1
w(y) = yBi3coshi®B;; + sinhiiB, ; B Bf;
1
— —A} coshiiB,;y
Bf;
. 1 +coshi?§313/1 1 W sinmp
YBizcoshiB;3 + sinhiiB,; Bf3 B3 e
+ ! 1
Bf;

= BlgcoshEB13y + BlgslnhuBl3y + B16'

where
YB3
B14_ = = "
yBi3coshiB,; + sinhiB; 3
coshiiB;;
15 =7 x2
B
B 2 A
16 =
Bf;
1
B17

~ YByscoshiBys + sinhiB,
Big = B14(1 — Bys — Big) — Bys
Big = By7(1 + Bys — Byg)

Finally, the expression for the velocity profiles and temperature distributions are obtained and given by:

u,t) =uo(y) +ewy (y)e*
= BgCOShE‘:‘Bzy + Bllslnh'lfBzy + B4 + BIZ
+€ [BlBCOShEEBlgy + Blgsinhﬂ)’my + Blé]ei“’t

and

0y, t) =0o(y) +€b;(y)e'"

" sinfN

Hence the effects of various parameters on the flow rate has been obtained and observed that there is great

influence of various non-dinentional parameters on velocity of flow.
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HEIT:
TfFador & I AT UBRAT ¥ § St oRar o cafda fr dvgar 3R aar @ § S 3w
3T Shae & S AET o mWY A HOlid A0 o A Hate gl ® | AT g% U Sfad
A I3 WIHATTND, 3N TstelIicieh, Giepiae, dAfde Epdl o Uge & Haka Ao o # gare
BT & 38 FATFIHIOT Hel AT &1 ST &H Afeell FATFIRIOT Y a1d S & O & i &
3P &THAT HT I A & Tl W Ig 3T HEST & AT & [T 30U Sad § Gamd
A0 o5 & g1 e A TAF @ GRAR [ FAST & gUEl @ W g6 IS Sl § 3 TAH
Ao o & mU qUl & @ TGS vd wEIH B
uR=:
AT & M Bl TAA & BT R IR AR &) ufedt & g gid @ Saed et o1 dder
BT 3aTF & Ie Ps N T ufer T Adl @M a TATST T M TE UPR & Adl T
arealt 3R FATST BT HJET ERE el & WM | HRAT TEPIT b IHFET AR A1 AR
T Ul EHIAT AT &1 del &l JCTTT Fa ¥ g UdT Toldl & 0F Ui HRAT Tl AU
ATTHACHS AT AR FATS BT HIR A IRAR T ggeed AT & a1 @ glar A 37979 aRar
P Ao AT @ | A& F Fer T ¥ o
3T o ofar & arlt &1 gon el € o of afr fyare v €1 o Spta & 3gER
TSt & aRaR & B o o B AN F TA A A BE A AT B W TS e Ay H
sufRufa & Fqol & @ o1 | A B qSNT AT Sar o sad Ay uRar &, FHSr i
I8 W MW Q-5 GFT diar a7/ r Ja # 3R qaAres aiaer & off oRade smar arn
S aRome Fawarlt H [Bufa & ot aRads i =en | #ew gor F AN A Rl
TG Bl Tl TS |FATST G2W Tt @ IR7 3R AN W 3 YR & HAMER Y& & T
S8 dTel AT, EYaT YAEdTE AT 8l dedr 0T g, A REr geel YT, dellchR | Aftel @
Th YA H g IAR W B IREARY H dg o AT AT |3HAT HA Foe dib Tb WHAT
F feam T 38 RIS F AMAR A dmEd AR fear ar| Sad eRor Afgenst fr ufa
ea-ufafea oRmae 3 Tt 71| AR B FARST & Trua gar &7 w3 3R 39 e 3k
&R &1 S Fea FANMT FRAT TRATIHIR o 30 St o el &
ART B FTE GBT HT i AT/
BIRT IAeAehT it TTId, St fAd art & darll’

199 International Journal of Research in Social Sciences
http://www.ijmra.us, Email: editorijmie@gmail.com




International Journal of Research in Social Sciences
Vol. 13lssue 3, March 2023,
ISSN: 2249-2496 Impact Factor: 7.081

Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed &
Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gate as well as in Cabell’s Directories of Publishing Opportunities, U.S.A

FHACNROT 9T A el

STl a8 JFeRT g Pel),

el # g1 3R 3@l # gret /|
AR TSt 3 oAt A sl g8 RPufa & guRA & (MU 3e TSl GURSE YA GHT
S TS THARST T & HYd JATAT & URUMH TA®T & T TAT H §c ERAT ITATTAT 1829
AT TAT WX AP o9 &7 Hel AT & B T THATATIN BT JATITA RIGT & FACTH T &
fAeher FhcT & A HA HI I geid U ARAT H AT & A & ©C SAANT G A AR
P RIBETT HIA & [FIT 3D TIH FHU 3R A HSel HT HHAT B §C AR DT RIET &
HRBR fEellel A 33{ed ATara feAT| 37 TT AT AT O TG Teh AN Y RIETA FRAT STl
¢l &1 dael T URAR HHJ & IRAR RIETT @i &1 38h AY-TY HRd & Tdacl FATH
# ot o3l A 3uar Qe I HRA A HSIET & B0 Segia TNl & &Y HY F hur
eI 1Y EhaT|
HRAT ATt &1 eafd
HRA & 15 30Fd 1947 BT ATSACT YICT H FAT 26 A 1950 PN HRA &HT HEU Sl19] §3T
TG & URIUTT HRA # Al T U & GUR & MU 3 YU FHU a0 3R SIS
& 75 auf & UEd AR T HETIA A ¥ BF ARAT A3t f Fufy & gur & & m
3R At TIRGAT qUT FART UG XA & [T AP DIl WU T HAAA FRAT 3T & Sah
Ted 3y RAfT o 1Y ga d6 YR §C | ARCAT FEUT & Heog 14 P AR Plefed &
HHET FATATT B YU FHIT I47 & T 3cild R & & 3R Q@9 el P FATAT Fi
asit Yeld ThaT 13T ¥ 3fede 15 & AR Newrd i HARN B 318 & 37U AR & @r
Erdl off AT & Try ERET off YR WX G AT Sfa T M & IR W P AT =8
ERTT SITTan AT & 3R QU &l HA FHSAT AWM 3HeJede 15(3) g Uraerel il & Oh
TS TAR AR Td gl 06 8T Secdid Td [HAH & [B0| EAY Jradre 8 T Fehcll
¢ 3T0C 16 & ded WUl ERhaT 9147 § 06 HRd & 3HaEX T AT TAMHA &1 Sreah
311 YIS AfFd B ATFAT & HAAR AR GeTel ERAT SATIT| G IR §& AREAHDT
W A Ig 3HhST hdd HITST ddb & HHd & AR ¢ # e ufdfea @ arer smorad ar
3PR [ERAVUT &Y dl FTUSE BT & 0 Ufad 6 Hide & s AfRel & 1y Szo18 1 ardaias
UAA 3TF TTY ERAT AT & 3R TS 7 BIae F Th Al & &1 1 9T Tl
Scdise 3R 3elieldl SiE Teart afed gial &1 €907 HRady &7 3T i & URATd FAR
AN 3R A 3T & 06 HARA F HASRISE, AT ST, 3 ueer 3R Ioeaa & Afgemst &
WY SAET Y °fed gl & 3 37Uy H IS & [T HRA WHR & GaN FHI-HAT W
BN AT 3R Bl AT ST & APl SHH dcolld dd deb el TN ST deb RN FaHTS
& " 7 uRadd & 2| ARAT JEAE oy AR & HRERT Hr W@ S ©mU 396
FITfAd XS AMER Yl FFT T § aUT 3% Thadgde P & & FU HAF YHR &
3TN Y FAOAT o B T ¥ UEG MY UF FH S DB YA B B TRAUN FIBR h
CaRT Al FATFABIOT & MU Dhid-hled N AT FFH PrefeAr o1 AT FHar T2 B
HRAT TEYTT & T 4 H ToT & Aid [AEUd 0agial arel 39T # HaAfeansi a1 3nwa
I Yeld #i & [HU dl 3R THR & GgRT 3 Jraerel BhU 1T &1 3efesa 39 (&) &
UTIT EFAT 3137 § 6 T T Y JMMSNHGT & [FT YAt A1 UItd el &l JRBR § AT

200 International Journal of Research in Social Sciences
http://www.ijmra.us, Email: editorijmie@gmail.com




International Journal of Research in Social Sciences
Vol. 13lssue 3, March 2023,
ISSN: 2249-2496 Impact Factor: 7.081

Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed &
Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gate as well as in Cabell’s Directories of Publishing Opportunities, U.S.A

3Tede 39 F EN 3R QR0 P FAF B & [HU A A el ERAT ST |3gss 42 &
Ut ERAT 31T § [h HAfeell & SREY W Bd A FAY HAY Ggic 37l Jer Fham

ST AEh 3 AR aed el 1 T T8 ® 3R i 3aaer & g 9% 30 HR W)

I g P Feh| HJTST 46 TH I &I S TWAT § I Tod DR & GaRT Giel HASIR
ga & il & [T RIET T 37 Hadl fedl & gig & (MU $rd ERAT SATWN So¢ HIHATIID
3=arg 3R @ YR & AT A FFT WA & 00 EHAY YUl FHT SUT|  HRCAT HETT
& W 4 A FlITh Deled dlel FIAITSE 51 A(e) & A UaUle FHIT I § 06

HRAT U FEPTT TF TRGAT WA & Feed P FASTA TC TT SHDT HFAWOT TN §U

Ul UYH TG WU Bl AW Ha S T3t & JFAT & meg ol

IR FEUEaaTaa & FARA3T & FURET

HRAT FEYT b HJede 243 (€) (3) & UAUE ERIAT AT & 06 R A TUMHT dargcdl Tt
& gogeT §U @ AT & YR W N S dTel TUTAT T ol FEIT & 1 9T il &= Eat
& MU IRET 8 U Gargd & gogel Pafos & s 7 suel & ot T&a1 & 1/3 T
&t & BT IREA I AR Dhfhed § TurIc T & 3Hdd 3 ardl HEfee Sares
& Jrdied EPU SUN| Hefede 243 D(4) # Ig Uadlel EHIT I-T & (6 Jurddl & TROd &
ET i AR & HT v e @ IRETT H S| ARAT FEYE & e 243 Al
& 3 YUl BT 3147 ¥ BF IR UM Ud IR ferer & off veh faers @e sreqqmaa
ST 3R Sttt T AGT3lt & U HREIA & ST TAT <hrefehed EB fdTae & &
Jafed SISl HRAT FEYA BN HeJede 325 AT YAl Bl ¢ B Fareae Areraen 3 of
AT vd g3y Sl B FAT U § FFAFT A B KSR YST FEHAT ST | FHE 3HeJeda
& Al HEY AT F 38 ard # e f RN A 0 ARG F S 3R gew Qe @
AR ¥ FIRT TAH FT & ARER Ul FRT a0 § 3T EHaT ol JhR &1 HIS AgHa
TE ORI T 1 ISUE fr URT 375 F TATchR B URMNG ORAT IR ¥ TG URT 376 F
JATPR & [T &3 T TTadTed BRIT IRT &1 AR &3 HivdT & URT 498a H IT Uraurd EHAT
I ¥ P 3R ERET Afgell &I U AT SHAT RUAGR TN Fdlied Uit & &Y AT gdah
T AT Qe cTATR AT & AT ool D b 3/ UdIBd T & dl #A-rerd & Rl 38 2
arel dh H TSI B YA EHAT ST FhaT & HRAT &3 Tfedt H 9rT 509 & 3ideia Ify
PIS gfFd mRAT T & AT AT T ool BT TG Bl I FA/M T PSS A Pl & AT
P el ScUeel BT § IT 3JTO6 BT & AT IS a&] USRI Tl & a1 $is ol Tar o
IRAT & Fd EeT T AT THIAr AT AT FAAET B Seodd idl & df 0 IFd & 1 ¥ db
& T T JHAAT AT QAT ¥ E GBA AT S bl &

AR Afe3 B e vd seafd

AR AT B G&T 3TN SeeAfcd SeAch [HBE & [FU FHI-TAT W 33 YR & HRfATH
UIRd ERT 91T § 106 FHATST # yamrd HAfdar R puam ot Ahr S T 3R v Afeer
TRET T WA & T Sl A0 T IRBR el FhaT ST T | 58 & g Aeamoad
-

(1) T IR dom 3mfags 1948

(2) f& caeaw daR AT 1951
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(3) uRar =ararerm swfags, 1954

(4) BV mare HEfATH, 1954

(5) foeg maTe IkIfIH 1955

(6) Rzl JkfATA, 1956 (WA 2005)

(7) 3Afad @UR AaRoT JRIETE 1956

(8) Ui wgmEYT JKfATA 1961 (HAMMT 1995)

(9) g&at ufauyr mIfaga 1961

(10) 187 T EEFHOT FIAUS IRITATH 1971

(11) @1 G JMAITH 1976

(12) & goraer RN AT 1976

(13) a1 maTe ufavy wfae 2006

(14) ITIRIRIG MRT (@A) ARSI 1983

(15) PREET (@MUT) ARATH 1986

(16) 3fesdhe RUB=LIA 3T5H AT Tae 1986

(17) FARA TSF Tl (FA=RAS) Te, 1987

(18) =] foaT & EReT0T JKfaTsH 2005

3ol UEJ MY UF #H g1 FRAUM TWHR & a1 A3t & oAl 3R e & BT Pi-
BT

T A IMAIA vd DA BT B ERAT IR § 30 W EEIR F T=T LN

I TN AT eI Aretar

ERATUN THR & GgRT 9 a3 & Ter3l JArsfelr &l o3 22 Sieadl 2015 F greliged &
& S AN TP TaTa Afeell TT ATl HHH FAIAT TARLY Td IRAR HedioT JFed 3R
AT AU [HHE HATT GaNT [Helhd ST FRX W ERAT ST 6T &1 3 Flslel Bl 3837
Aol TATFARIOT Pl Ferdl ST , [FINUTd 3 TSEHAT & U H & & Hal Pl gT Bl
TSORAT & AT B dTel AGHTT I FATCT AT 3R T8ERAT & Ufd ool 6 JhRIcHd drg Td
HATATIRAT H IEelid ol &l 39 STl & ded o hdd SRIATOT A dfed AT TR W ASERAT
P RIET YT ih TS & I HNERT B JoTel &1 39 il & 3idid 3R Hi$ IRaR
I & IHPBEC A TR IUT SFAT AN & Al 14 AT H ol ThA 168000 @l9fl| iR S &
21 |l &1 @ Swel ar 9Er Bl 1600000 A IKp UH deh b ganT fGU AU S 38 A9y @
3T TR RIGT H GErIcl UeT BN 0 Tsiel & AN FHATSID deelld 3R FUR ol &
BT AT hral & WIY-A1Y THRT Fhel o HAUIRET Dl YRIETOT YeTel FEHAT STl & aIEh
TSERAT & PR RIET TR &l d&l T 3R FaArT F 39h srfery Akad & I ITeR
I ATl ARG & AT el drell TR fedr @I Aehed &b BT 3D Feg & ©T YT A &
3H ISl & AHA § WDR 3 Afgen3il Al foes o] RAT & AgHA § qEd BHAT ST ©
PN B Td [EEHCHT Hadl JEUW Uer= & Sl &1 arikaies e @1 RiepR #AfRew 181
deR W WIS P B! FEIAT U B el ©

ghedl THE Arstell

3 AISTT Y YA dfedl & Soofael HEHST & BT 3R SAh IS RIGT & BT 2015 & 6
S A 57 AT & ATCYHA T 10 T T BIET afcadT B RIET e Hr FJ0aft 3R 396 mae
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F AT 3e¢ MEFE T Ui Hr Seelt| [9feat & deak HEST & [T, 3ad AT 6l
BT S & U, WHR J Ghedl FHE Aot Hl YIHT & ¥ 3qHA W AT 250 4T &
1.50 oM@ IUT dh AT I Thd &1 39 W TWHR, IdAH H 7.6% <A1 ¢ @ &, St B ERET
oY 5 1 FD a1 RD THT & AMG &l PR 31T & AL 500 IUT Y AT A & ar 21
Tl dTg 3T IET B 2 AT 54 R 606 FUT Beld &l

TUTAHS Soodell et

I ATl ATGATIN BT TES BT GEYT & & MU Y& B TS §| 3 Tlofell 1 I 1 7S
2016a#r§é2ﬁ|sm#mmﬂmﬁaammﬁzﬁmﬁwmsﬁaﬁﬁmmﬁaw
B & 3R FHBT N HARA & HUST IRAN of Tob &1 37 Al & ded, 30T 3 a6l & 1600
IO U haAdRd & FHIT & AT fdived gRaRT & 5 FIs TSl Baare Ueld T
SEa| Afgen3it & FAFIRIOT B FARTT A gV, HAVHR AT HRA #, R H Afgerait
& ATH T el ST AU SITUdT| 8000 IS IUT 58 Tlolell & Bhdleddel & 3Mafed EhT
T |GIATTSIR 3R SATfa IO 3T & ATEIH F ffive gRart & g & Sl
GIETT AT HRATHA FHAANSTAT

3H Nofell & YIHTT 2019 P HISA| 3qK I GHd & SR Al Td qed BT IS &
QAT & T 3R 3¢ 3WEd UNUT UeTe i & MU ERAT a7 &1 foad af 3R g=ar gt
WEId & AR a6t i SE@HTe F ga@d & R @1 38 Al & ded Tvadt Afeensit o 4 ar
& {FS AHHT HT Tell TIBR &b GIRT FSMAT AN TG N AR &l 6 FAA F ey T
& SeH P 6 HE b U Fellol UGl FRAT ST SHb HY HY SAISdl Ud T&EeT §
AR 3T Jard ff TWHR & IRT YTl & SUa | 38 ATl & el Ty
AT Bl 1 B P 3T e U H SN 3P AT Afelm B GIURIA Belad B ARE
ueT B Sl 56 AT BT HET 30T Al Ud TS RIIAT B FY G BT DA BAT
| 38 STl BT 327 ARSI P Belladl F Uged Td Belladl & dTe Dol dTell FEU3t o
AT W 3 dd 3Ty A g

gaTAHAT A ISt

5 AT & ACTHA A AR A FAt F IR F FTARY S & T Aot a8 -8
STAHRY of Hh| 36 HAfgelld o eUR & &7 # B A Ul HR SHHT el 3o ge B
IaAT ] UT0d TG 3T fAIRAT fr aR% T ded 3T Ure|

. 3D JTeTTal ol Afge3it ool 3N IAUSET Uil 3 310l scurar @
UGRIT &l T 3efch UV & T BT AT & Aol Wlle # Aol Seaml
& HfERT der & Y a¥ 2022-23 & SR NSIC & AFAEIET arPTiead
TISTAT3T W aTeh FEERIOT oeh TN 20 UTAr &l [HAY Fe &l QAR T SATTan-:

. e Aol T T 3R e 3 ge

. fAmEer muTa
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W oaers AMS et

g TIoleT & ATIH F AR B 3T o W F s 7N Gar s & Sad a
PSS — IATS Plch HUAT Sael Fell Heb HR INATAIR ael| SHBT o AT T Aqr0T et &7
& ATGATT of Fehell & R A 3Mg 20 a§ § IRIB @l AT
eRToT FAfEeT FHE st

38 ISt & YRR & AEIAA FAEL offel WOT S & GaRT AT Pl 1 Tgered o
BT & & IR ¥ TH ATl & HANd TRAVN  TDR ART Ao & HfHEd S (- SC)
oft 1 AR B TRISOR & 3G Y& BT SARET| 39 STl & 39T Tog dr
AR B e & AT VSN FAMTA P & BT FIBR a’T  Rs.60000 T ofled 5%
I &Y WX AT AT SR S T 3T STedd & 06 T F dga @ 00 Aferd & &
3UAT Y& BT FGHI HIAT el ¢ AFhd MRS AT FAAR @ & BROT 30T Fe &l
USHIR Y& ¢ BT Uil $H HHATIT Bl ST §U Tod WHR o TRAOT Afeell A Aot
YE DN FH Al &b AR HJHEA T BT ARATIN B NI AR FATFd TAed1] TBR
Iee AUAT I TATMET IR & [FU Th YR H Jg Hcdid Teddl Ul &l | Afgenst a
3 MBI B TWHR B X A 750430 TEIRT Hell AT STem & AT oAb FsEhal & @
TSI DI 16 AT H 3H ddb ATY I@A Pl M1 & Sl &

FRATON SR T&T I[E hedl, DTl (AR Hehera)

TRAUN Seo} T&TT I hedll, DA (@R fleheded) # Toran S @l & S et 327
TSR ATEe3i TSIl T & IS WU o &, B FEAWA SEHTS, FIET0T, ATl FI&T,
IG-I@rd, [RI&T 3R URIETOT YT el &1 Famadt o1 e Hus, s, rard, ®ie 3R

UIRIGTOT Ul ERAT ST &l
AT & [T YRIETUT U 3cUledd heg ATl

38 Aol & T TAfTod FEA3NAY THNT HEAT3NHed0T Td HJHUTe HEAT ST gRIOm
# FRRa ¢ 3R aAfanst, a=at T ARt B G et e € dur wenfae qusEt S oh
aeol, el HUT &, AR P &Y HA AERAT X a AR & ufd Bar 3nfe & gared
A & [FU HHATSD ATHIT YT HBATH Tellcl &, PN TeRh el UGk FEhaT Sl &l

gool UTave hichd:-

Teol I S P FAICT A & MU Ao A Geol Ty FRIfAgar oy mhar arm & skifags
Bl XD GHTAT 3T F W] A P [T THAEAB, Afgell Td ITel [HPTE [HHIT B JET Gool
Ufaver ®GRY ATHIERT ERIT 13T &1 T & T IuAvsH ATSEe T TIRTRT @Y ggol
gfadyr SRR g EHAT AT ¥ el Uy HRIAIRAT B WAY T FFRIT o & 1T
HelTehR a8 AT &7 T EHAT IR B
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SR T AT JTAT:-

Afge3tt A FdfAE Td Pl HRBRT BT & B, Seld Fog AGHTT dAUT SIS & HHell
A B A b [T Wed A Afger 3T afsd &1 ToT PR SR FRA0N T Al
3T HRIfATHA 2012 & UTH HIh ANT B JUTfAD T o Uered EhaT /= &

eRamon Afeer meE AeH

HHSIR o T At H arenforn-3mEin AT #F GUR o9 & me A3t & we &
TMAERAT B EHRTET P, S SFIRCT, GATAD JRIETT T FRISIR T P & 7T
TEYWTT e BT YI= B & ERATVT Aol b A9 PR ¥

Afger Ve ahd & YT ar At

ERATN THR EIRT Afeell o qd P HHee dhelidl JAT TAGHTID TRIETOT &I X
USHIR & HTER Yeled dleh el U GeAdrd &l Trsiell R T 718 & | S Afeed 3rgar
TSR TRASTA T et DT 5ToD &, Pl TSI debl GIRT FOT Y YHEHUT Y&l Hears
SR fA9Te SaRT JRIBATHA 100020 6 RN W 5 AT HOT TIOHET YTl T SR |

U TE TARY I

TR JE FARY 9& FRAOT IeT WHR A Th Aol ¢ F@H Iggma sifa 7 dided
aRant $1 ugell et 3R AT 1 SIfd A Hd IR @ gE T b AH W S G
9T TS & @Y 21000 TG T (RN B FAIA EHAT ST F| 18 a¥ B Y YT A
W, T Bl Teh 3TEATA YTl EHAT SMTIM24.08.2015 & EHET 81 ST & Homa gRant &
S oled dlell Tl diErehT Y dhax EHIT 13T

3597

AR P oA & ufd AeTSD Tieehor F gedrg oEr| Iod H gl BIUd # JUR
BYAT| [EeITerdl # A3t & dArdiched 3R GFAUROT & FUR AT AR I Foid fAmwry
B IA P [FT FASERIT B TSI HLAT| 3H G & [T ASERAT AT H|

Gz

3T H T Pe Tha & 0p opar o e & S W s Aeyma urm Srar € 39 v
HEHTcIeh Asielicieh AT RS J&TmTeh 3R o7 3 & S 30 & A Seafd AR merE
P U T Yo Pl Sooid i gaad fir 30 o Jar &1 9Rg S0 mheraRiier 27 B mamad
UCE A & [FU HRAT FEYE F amid HRBRT HT HASH Sl & JATRId Had & BT
A3 DY AAF TAA FIA ITaATS & AR A3 & (g EHHed JohR AT
WOIAT T QIAT PN BT & 0 ATTH FHIAT B GIATADRAT & STt T T Afger
FATFAROT & MU 3Td TR W BIRIHA! HT ATl BRIT ST ATfeT foad 3asta ve A
P ARG AAHS TT AAAF T @ AT IAH &H Th Feg AR & Alg 3@ Th| &
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59 d1d ¥ Helsnfad aRmd & 06 T aTa f Ugell UTSATT 3HHAT TRAR BT & 3R smral
B TUUA & G ST § B SEhT ED ¥ R TS & dadl & Yol § T3 el
SADI BIH B PI HIH AT & g URAR Bl THAA ¢ AR T HAR o3H & A9 H 5T JPR
W W A & 0 dg dea H 30 IfFded &l @R 39 UHR & 6l B Uil f5a JaR
aE AT ech § g IR Ueh URAR 3 & Teh TIsh Pl IGETT HeGH AR STl & SHIET
AT FRITFAHRIOT Y RITT FIYYH TRAX & & @ T A oRaR & 38 30 Faey w
WA aTcTeRYT BT ot fAEes SHeT [HerH SHD Seaid 3 Pig o Tebrac I qrem el 31
Hhdl &1 AR & UUA YUHAAT UBET FdTIAT e oif o f Hel & B "9l & ST &
BT AfRIIN B ST ST ITaTh T'THY TE TUSE §IcAT & 0 AfRel3it Bl ol 30 IRIHRT
& Uid SIN&eh Td FA @lel el HTaRIhdl § HEU & GaNT Sl IHA Pl T 7T & 3eieh
I H ATAPRT BT IATS & TPRIcHD o T UAFUT AT T AP & Th Afgell Bl 370
e & g 8T # QU FaAIdT ST HETH & ST B6 SHBT STANE KGR ¢ Al
M ITAT FHT F T B A AN & AR QU HTUROT S 3¢ AR 3R Aoy
HEAdTell 3l & F H TSR Pl & B dgoled I ST &1 Teh Afpell T3Y & T1Y HY &
HYT AT T el URAR [ FHAIS, TeF Ud A TCC & Eehrd 3 3 30T agefed Aorer
ol F 13771 3MaRTehT & A YU TUTA FATST & HAWHBAT Bl deeld DA Th T Faes Td
TIEY Hie ael {RA & [FATOT & o AT T & JEBTT FegH B IR Sad & gdd
&7 #F AT 3 ged gU 3w A ol Sedfd & UY W IR P A Fb fodd [T AR
TWHR & IRT FIMAR G FHU S ¢ & 3R eRATOM TR o R TR & feam &t &
Srad dgd e R & Afear mrer off &7 F O A9 ' &l AmTh ARAIT Afgell
UeeTdlel & $ApT Siedl ERATUT & Aedd H g3l @ehh A arslier & RA B JaRA # gC 2016
WsHBIENT HAFad ' HET UGeh Sidl &l ARG & [T HGHS Ueeh Siide arell I gl
FAfeeT Ugaaa &1 3O9 Ugel A1l A TarEen I IATIT 2014 & ASCHAUSH Woll H AR &l
UfAfAmIcT e §U Ioid Ueeh Sfidr AT| 2014 & [ERT PR GfAAITA & 8 gl HRA
gfafamica ATl MaT BRIE Tdh ARG Aol PR Tgddld & oeed Ugel dX AR &
[T ASCHSA Well A FTIUT Ueep Siar ATl aNdar & 2010 TSeHSA Well A TAUT UGh AP 2T
HT A AP ERAT AT AT & IMAT Tgell AR Afeell Ueadld ¢ Toleeld Jloidad
FATeNthTs EHAT| 23 feHFaR 2016 A Ye®d g5 el HI &orel (hedl Seel W 3MURA &,
G sadT ERER BT T AW J AN § FIEF IMER W@ o 5add [T 3R B
FEIGR OHE BIMC Bl FRRER A gRImom & A fSeer a m7d $EAT 2017 & 0FdTd
ST IEAR 25 S DY Jd$ b AT TCHEA AT FARE d BT gRATOT A Al
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Sl IR & Holdl T FISRA Teoll o el Ueardl| WeqR ABde Hiclsl Hl TS AW
TaddTg Ao W F T H?I’{{WEFEEHTGOIIHFTS&«Qf\S@oq\éﬁDHWWWW
feaT &1 HEAT de T UgHA aTell S A Ugell Higell Teedldl I TH & 3T T Zeoggeegg &
REr 3 31 ugeraEr @ 3ol RIOT A | Tl FEAT UAR R I & F{T WWE
I R g IT Gell & AN A e o W &1 3 A @elr & domer ya i

3EpIEHT I B W T QT AEE Afeye Td S A F HY-HY R T AT YHHT § I
T feedir AT ogesl & Seeld 2016 WRIAmS i AMege & ol e Siidea sfderd T
30 T 3a F N IR Forlet 3R R 1 aen e Foal & S &b qrase Ieel o ddd
feye Td Saelled U1 F ACHY AW UfdAOTar & Ueeh Sfid @, dfcd e T #lex

AmEET F Y FF Toundt F REAm w1 ¥ SR ARG & IS gfaimrant F 33 T aor
4 ST UGeh UTtd FY FdeR 2018 3 hted IBTANT & HAT & THUAA BR J HAIRE el
39 T d% HS WHAAT [HIFET Y BT Tl & HlFdc THTR T & ©T Segid HTA qrehy
U HIRET & ae & 6 HL BT DA QU FHAT ¢ 3 arel el F vmEee dR &

SiFeha 5HUICH & BII-HAGATARR & dil WX 313t fir dAee Hial|htea BT sR1eh sRIATOT
& UeIchert ool &1 Teetl arell &1 FoaRar # ol T§ 375T-20 Tod AWIARMT H FRAOT 6 17
gifar #Afeer WeR 3ifad dara A Aes Asd Shaa sfaed @ G sRamon & Jgasw & &
J S & A Tl §| Sl g1 F dheeh F IS INBAT 3N 2022 IS gArdie 3
cerEiaTeT 1 BIgeTel Fehlael H WY Al F T MG W Peoll THAT 22 I 28 B T
& AED H Y U0 F AT o Braeh H A8 $gA AH A Moz Az SNt Brard
&1 & AL diceh QX WRA S BT ATH A FRAT  DATEAT: TRATOM o DALET bl IR dfeat o
3fderd @A §U HE AaT ZATAd qle U R STel gl # BT Te B §| Sl deld
arell afeat & 0aTET &1 HIE Prolel H T arell SiedleT N BR,eleArdeG & ana AR G
&1 T arell ST BR T g Ferdle ardr 3 arerm iR il a8 mEREr & st & g
dierell &1 HAY § AR & IMd BTG drole H 98 dfaser aeg F die Jel 2022 gliem A
sfderd @ ear &1 afaser & ¢ereR & e mhar &1 Siig - eRamon fr afew Se Wt #F 37ue
TfaHT FT el AAAT TET & , Tel 37T Tl H S UsdaX Sprots H MY USer &7 AT THDT &
¢ T AT A F TUATY Ya FFBIC F 10 TR Thg e & Su1s & Seldl ol

Army & Ugell AT Tlook THS IBR IR Ig ATfad AR f&ar & AT oraY &7

TNl § A A6 & eRAOM & Wl Ma F STl @ 95 el DI HIrERA o SR A
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Abstract:

There has been an increasing consideration in nanotechnology during the present decade
due to its enormous potential in applying and creating novel materials for enhanced
properties and applications. Numerous studies were undertaken in improving the textiles
and clothing properties and performances by applying nanocomposites. Microscopy
technique which is a fundamental tool in nanotechnology has been widely employed for
the investigation of particle size, size distribution and the homogeneity of nanocomposite
coatings. This technique can also be used to investigate the properties of surface, thickness
of applied nano layer and 3D morphology of the surfaces. Current microscopy methods
contain a vast majority of analysis that can be applied to characterize nanocomposite
coatings on the textiles. These analyses include scanning electron microscope (SEM),
transmission electron microscope TEM), atomic force microscope, laser scanning confocal
microscope. In this chapter, approaches to develop nanocomposite coating on textile
materials are summarized and microscopy methods and analysis conducted by researchers
to identify and determine the surface properties of nanocomposite coatings on the textile
fibres are discussed. Nanotechnology has been involved in textile performances
improvement and/or new functions for several years and has been caught enormous
attention in the textile field. Nanomaterials are ultrafine materials in at least one dimension
to the size of nanometer order (below 100nm).

Keywords-  Nanocomposites,  Properties,  Techniques, = Compounds, Fabrics,
Scanning,Coating.

Introduction:

A nanocomposite coating is a material composed of in two phases, separated from
one another by interface region. The material must contain the nanometer scale in at
least one dimension in which the major component is called matrix. Making clothing
and fabric with nanoparticles or nanofibers allows the improvement of fabric properties
without a significant increase in weight, thickness, or stiffness. For example, incorporating
nano-whiskers into fabric used to make pants produces a lightweight water- and stain-
repellent material. The proposed method provided Poly the potential applications in smart
displays for traffic warning signals, taking into account the challenge of large-scale
fabrication of Poly.Blois obtained multifunctional luminescent textiles by applying for the
first-time new iridium supported silica (Ir*SiO,;) compounds in the form of coating.
Treated textiles displayed very promising self-marking properties together with
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antibacterial activity. The strong interaction between Ir complexes and silica nanoparticles
enabled easy detection under UV light, both when used as coating for textiles and after
release in the environment. The homogeneous distribution of such luminescent coating can
be usefully exploited as a wear diagnostic tool.The synergetic mechanism of both metal-
nonmetal co-doping and dye sensitization on the photocatalytic activities of
TiO; nanoparticles under visible light irradiation was investigated. The superior
photocatalytic activity of the dye-sensitized PET-Ag-N-TiO, composite photocatalyst was
primarily due to the quick separation of photo-generated electron-hole pairs and efficient
interfacial charge transfer. This not only generated more holes, but also inhibited the
recombination of electron-hole pairs by the transfer of electrons to the dyed PET substrate
and Ag nanoparticles. In comparison to the PET filaments coated with TiO, nanoparticles,
the PET filaments coated with Ag-N co-doped and dye-sensitized TiO, nanoparticles
exhibited greatly enhanced light absorption capacity, efficient separation of electron-hole
pairs, and substantial photocatalytic activity in degradation of MO dye under visible-light
irradiation. The proposed photocatalytic composite structure can be taken as a novel
approach to design textile materials based composite photocatalysts for the photo-
degradation of organic pollutants.Through a facile coating and sintering process, hybrid
polymer-mediated films were made that exhibited low surface resistances of up to
10" W/sq. Furthermore, the surface resistance of the hybrid films appeared to decrease due
to the interconnected network formed by the AgNPs. The results indicated that these films
are promising as nano-conductors in electronic devices. Silver-based electrodes show
demonstrated potential not only in biosensor ECG systems for monitoring cardiac activity,
but also in functional biological applications. However, exploring the large-scale
production of these films is dependent on commercial viability and uptake. The use of dry
electrodes for ECG devices is an exciting application for wearable technology featuring
nanohybrid films.

Preparative Methods

Sol-Gel Method:

The sol-gel method is suitable to obtain high quality films up to micron thickness and is a
complementary of the physical deposition techniques. However, there are limits of sol-gel
application to coating on the metallic subtracts. This method exhibits several drawbacks
involving crackability and thickness limits. Sometimes also the thermal treatment may be
critical. Tensile stresses develop during drying and can lead to crack formation if the film
is thicker than a critical value.In case of inorganic matrix, the second phase can be added to
sol-gel for inorganic nanofillers, such as the I/l coatings. In the case of organic matrix, a
well-known approach to generate inorganic nanophases within an organic matrix is to
utilize sol-gel chemistry. Inorganic sol-gel precursors such as silicon, titanium, aluminium,
and zirconium metal alkoxides are employed in the formulation of nanocomposite
coatings. A wide range of oligomers as well as low molecular weight organic compounds
are often reported to be used as organic phase precursors. Under controlled conditions,
silanes and organic molecules can form coatings containing silica nanoparticles or
nanophases. In the presence of a coupling agent, the organic and inorganic phases can be

16 International Journal of Engineering and Scientic Research
http://www.ijmra.us, Email: editorijmie@gmail.com




ISSN: 2347-6532 L Impact Factor: 6.660

covalently linked. Silica nanofiber formation in a system containing TEOS,
methacryloxypropyl-trimethoxysilane (MAPTMS), a urethane acrylate resin, and an
acrylatephenyl phosphine oxide oligomer (APPO) has been reported.

The nanofibers were shown to improve the mechanical properties of the organic matrix. By
this sol-gel process, Facio and Mosquera also successfully fabricated the nanocomposite
coatings containing (i) a mixture of monomeric and oligomeric ethoxysilanes, (ii) a
hydroxyl-terminated polydimethylsiloxane, (iii) colloidal silica particles, and (iv) a
surfactant (n-octylamine). In addition, the sol-gel method could be used in combination
with the electrodeposition for incorporation of inorganic nanofillers into the organic matrix
or into inorganic matrix.

Cold Spray Method:

Unlike the traditional thermal spray (gas-flame, plasma, and detonation spraying), cold
spraying allows fabrication of coatings at the lower temperatures than melting points of the
sprayed materials. Cold spray technique was conducted at low temperatures, so this
method avoids the deterioration phenomenon of the materials such as oxidation and
decomposition as well as phase transition during the process. The obtained coatings have
low porosity (<1%) and low oxygen concentration. In addition, the coatings have high
strength (>280 MPa) and strong adhesion (>70 MPa).

High pressure
powder feeder

High pressure
gas supply

Control panel

NnOzz

Accelerating gas
ine heater

Figure-Cold spray technique

This method is used to produce the nanocomposite coating, which has metallic matrix,
such as Cu, Al, Co, or alloy matrix, and its nanofillers are nitrite, carbide, boride, diamond,
CNT and others. To fabricate the nanocomposite powders for this cold spray method, the
mechanical alloying (MA) should be used with metallic matrix powders and other
nanoparticles.

Chemical Vapour Deposition (CVD) Method:

This method usually used for the fabricating of the 1/l nanocomposite coatings, which
include the inorganic matrix and inorganic nanofillers. In order to improve the quality of
coating, the aerosol-assisted CVD method can be used.On the other hand, the O/I
nanocomposite coatings were also successfully fabricated by usingChemical Vapour
Deposition CVD method with platinum (11) hexafluoroacetylacetonate as precursors.
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Figure- Chemical Vapour Deposition CVD method

This process allows producing a layer of nanocomposite on the organic substrate by a
single step which displays both ionic and electric conductivities. The distinct advantages of
this method are related to its high-quality films and its facility for any kind of complex
subtracts with a good reproductivity.

Plasma Vapour Deposition (PVD) Method:

This method is used generally for producing of the 1/l nanocomposite coating, which
includes the inorganic matrices and inorganic nanoparticles. For these type of coatings
Plasma Vapour Deposition is the main method includes the following: laser ablation,
thermal evaporation, ion beam deposition, ion implantation, laser-assisted deposition, and
atom beam cos puttering technique. In case of O/l nanocomposite coatings, it has been
successfully fabricated the nanocomposite coating with organic matrix, by using the
aerosol-assisted plasma deposition.

Thermal Spray (TS) Method:

This method is often used to make nanocomposite coatings with a matrix of metal or alloy.
The spray material is a nanosized alloy powder formed by ball milling and dispersed in a
suspension solution using suspensions (Thermally Sprayed and Suspension Plasma Spray
Process) to conduct plasma thermal spraying.

PolymerizationCoating(PC) Method:

This method was used to fabricate the nanocomposite coatings with organic matrices,
which were conducting polymer or other monomers with initiators. The nanofillers were
metals or metal oxides. The polymerization takes place by using electric power
(electrodeposition), oxidizing agents, or photon (photopolymerized). The similar methods
are emulsion polymerization or latex emulsions for organic matrices.
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Figure- Preparation of nanocomposite coating by situ polymerization method

Electro-Less Deposition (ELD) Method:

This method is usually applied for producing the nanocomposite coatings with Niken
matrix and nanofillers are carbide, nitrite, boride, or PTFE. In order to improve the
hardness, anticorrosion, and anti-wear of coating, the thermal posttreatment at 500-700°C
should be applied.

Electro Deposition (ED) Method:

This method could be used for the fabrication of nanocomposite coatings, which contain
organic nanofillers (such as PEO, PTFE) or inorganic matrices or organic matrices.In the
case of organic matrices, the electrochemical codeposition of nanocomposites has been
reported by many researchers. In this paper we discussed, the various nanostructured
organic-inorganic coatings using electrophoretic deposition. The author summarized
various organic matrices, such as polyelectrolytes, poly(ethylene imine), which were
electrochemically codeposited with metal ions as well as with ceramic nanoparticles. The
electrochemical codeposition of carbon nanotubes/conducting polymers has also been
reported. Other studies involved the electrochemical codeposition of oxide and metal
nanoparticles, such as Ni (as matrix) and Al,O3 (as nanofiller). It is also observed that as a
dominant organic matrix, used for the electrodeposition of nanocomposite coatings.In the
case of inorganic matrices, the electrodeposition of nanocomposite coatings can be
performed by using the direct current (DC), pulsed current (PC), and pulsed reverse current
(PRC) methods. Among these 3 methods, the PC method provides more control on
structure and properties of the coatings through this methodwe obtained coatings had better
tribological and corrosion properties than ones made by DC method. On the other hand,
compared with other methods, the electrodeposition technique was much easier in terms of
manufacturing processes and lower cost.
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Figure-DEX release from the GO/PPy nanocomposite in response to electrical stimulation

The main advantages of this technique are related to the uniform distribution of particles,
the ability of continuous processing and the reduction of waste materials. Compared to
conventional coatings, nanocomposite coatings exhibit higher hardness and heat resistance
due to the presence of nanoparticles in the grain boundaries, which can prevent the
dislocations movement and recrystallization at high temperature. As a strong and tough
metal, Nickel has been widely used as an electrodeposited metal matrix, in combining with
nanofillers such as boron nitride and Al,O3 nanoparticles. Some authors reported that the
changing duty cycle and frequency during pulsed electrodeposition can also produce
nanocomposite coatings.

Solution Dispersion:

This method is mainly applied for the preparation of polymer nanocomposite coatings,
reinforced with nanofillers such as metal oxides, nanoclay, and carbon nanotube (CNT). In
this method, beside the use of traditional magnetic/mechanical stirring methods, the
ultrasound-assisted (sonication) stirring was used for better dispersion of nanofillers into
polymer matrices.

Sprayand Spin Coating (SSC) Methods:

These methods are widely used for the preparation of polymer nanocomposite coatings. In
the case of spray coating, by using the atomizer, the nanocomposite coatings had better
properties. The atomizer could also be used for thermal spray method, for example,
atomized spray plasma deposition. In the case of spin coatings, it provides uniform thin
films to flat substrates. The substrate is rotated at high speed in order to spread the coating
materials by centrifugal force. This method is suitable for the preparation of thin-film
nanocomposite coatings.

Dip Coating (DC) Method:

This technique is widely used in industry; the dip coating technique consists in soaking a
substrate in a solution of nanocomposite and pulled up at a constant and controlled speed.
The substrates are then covered with nanocomposite as it is removed from the solution.
Due to the imposed pulled up rate, the amount of nanocomposite on the substrate surface is
also controlled.There are two pulled out rates of the substrate, which have direct effect on
the thickness of the film. At low pulled up rates, there is the capillary regime where the
rate of evaporation of the solvent is greater than that of the shrinkage of the plate. This
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means that the shorter the shrinking speed, the thicker the film. At high pulled up rates, the
trend is reversed. In this so-called drainage regime, it is the combination of the adhesion of
the solution to the substrate and the gravity that forces the drainage of the solution. This
causes thickening of the films as the shrinkage rate increases.The advantage of this
technique is that the preparation of a flat surface is therefore suitable for all forms of
coated substrates. The fact that the solution can be reused until evaporation or depletion of
the solute also makes this technique particularly convenient, especially for industrial
applications.

Layer-by-layer (LBL) Method:

Layer-by-layer (LBL) technique is another method for fabricating a thin layer film and is
based on the concept of self-assembled nano layers. LBL process causes to enable
modifying multi-composite molecular assemblies with a control on the molecular structure
and a high degree of control over the thickness. There is more attraction using electrostatic
self-assembled (ESA) because of the simplicity and efficiency. In LBL method,
polyelectrolytes with opposite charge were alternately deposited on the fabric surface with
wash steps in between. For increasing the thickness, cycles of adsorption can be repeated.
LBL technigue incorporated to nanomaterials was used for applying a thin nanocompposite
on the fabric surface and wide range of functionalities have been imparted to fabric with
LBL method.

Other Methods:

There are also several other methods for the elaboration of nanocomposite coatings but
they are less popular such as the following: self-assembly (O/1 coatings); layer-by-layer
assembly (O/O coatings); localized laser heating, solid-state displacement reactions, ball
impact deposition (for I/l coatings, resp.); and atomic layer deposition (for 1/0O coatings).

Characterisation:

1. Scanning Electron Microscope (SEM):

Microscopic analyses are essential in nanotechnology. Electron microscopes are one of the
most common analysis instruments that use the interaction of emission ray of electrons
with the sample atoms to provide magnified image. There are several types of electron
microscopes according to the type of electrons that has been using for producing image.
Hereon SEM and TEM are two main types of electron microscopes. Electron microscopes
are precise instruments and play an important role in nanoscale systems. Electron
microscopy can be employed in nanostructure imaging, composition, determine physical
properties measurements and even building and manipulating nanostructures.

2. Transmission Electron Microscope (TEM):
TEM is an important technique in textile used in a wide range of applications. It has the

ability to provide detailedinformation about the ultrastructre and it is applied to investigate the internal
structure. For example, TEM was used to study the details of the Microcrystalline cellulose (MCC). TEM
provides information on the particle nucleation, core—shell structure of the particles, crystalline nature, film
thickness, particle shape, nanofiber diameter, distribution of nanoparticle through nanofiber and structure of
coating. In many literatures, the shape, distribution, and particle size of nanomaterials were investigated
using TEM images.
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Figure: VariousCharacterisation methods of nanocomposites

Properties:

Effect of Nanofillers on the Microstructure and Morphology of Coatings

Effect of Nanofillers on the Mechanical Properties of Coatings

Effect of Nanofillers on Thermal Property of Coating

Effect of Nanofillers on the Anticorrosive and Anti-wear Properties of Coatings
Effect of Nanoparticles in Nonwetting Nanocomposite Coatings

ok~ wbdE

Applications:

Medical Uses: Fabrics are engineered so that they can be used for drug delivery and
wound healing. Silver nanoparticles possess antimicrobial properties. Therefore, silver
nanoparticles are extensively used in products related to dressings for burns and scald.
Nano-engineered fabrics are also used to screen heart rate, body temperature, and breathing
rhythm.

Military Uses: Production of fabrics that are lightweight but show a high degree of
resistance to extreme temperatures, durable, antibacterial activity, improved camouflage,
water-resistant, and embedded with multipurpose nanosensors. The textiles also possess
high anti-ballistic flame-retardant and RF-shielding properties. Such characteristics are
ideal for military usage.

Antiwrinkle cotton fabric: For cotton fabrics, wrinkle resistance can be developed by
using the nano-engineered cross-linking agents during the fabric finishing process. Besides
the wrinkle resistance, such finishing is also capable of eliminating toxic gases, while
preserving the preferred comfort properties of cotton.

Odor-free fabric: Application of silver nanoparticles on fabrics prevent the nasty odor
caused due to the microbial activity. Many companies use fabrics coated with silver
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nanoparticles to develop odor-free clothing, such as stockings, socks, and undergarments.
Korean-based Hyosung develops nylon fibers containing silver nanoparticles that reduce
99.9% growth of several harmful bacteria.

Water-resistant fabric: Silica nanoparticles create a water-resistant coating when inserted
into the fabric or sprayed onto the fabric surface.

Ultraviolet-protective fabric: When inserted into fabrics, nanoparticles of zinc oxide or
titanium dioxide protect the skin from sun damage. These nanoparticles have the ability to
scatter the ultraviolet light present in the sun’s rays, reducing the risk of skin diseases
linked to UV exposure.

General Uses:

1. The coating is in the form of an aqueous suspension of nanoparticles based on
silicon.

2. It penetrates deeply into the fibre structure and binds to them, creating a thin layer
repelling water, fatty substances, dirt anti-bacteria, fungus and germs which
significantly facilitates cleaning.

3. The durability of the temporary coating after a proper application is about 5
washing cycles.

The air permeability of the coated surface remains unchanged.

5. The product is compatible with all types of fabrics (natural, synthetic and semi-

synthetic).

Permanent coating does not cause discolouration.

Guarantees the safety of use and does not burden the natural environment.

The product contains nano-silver, which maintains the sanitary cleanliness of the
surfaces to be cleaned, reduces the growth of microbes, bacteria, fungi and
mould,protects against unpleasant odours.

9. Can be used on soft furniture as a waterproof coating thatprovides the stain
resistance.

10. Produced in Eco-friendly processes and biodegradable product.

Conclusions:

We tried to trace here an overview of the nanocomposite coatings in both basic
fundamental and last recent developments in design, preparation, and applications of the
nanocomposite coatings. With a rapid growth rate of the nanotechnology and related fields,
nanocomposites coatings today become smatter, cheaper, and more functional. The
domains of application of nanocomposite coatings are thus expected to be larger in the
future, dealing with drug delivery systems, anticorrosion barrier coatings, antibacterial
coatings, self-scratch repair, fire retardant coatings, reflective coatings, and screen effect
coatings.The nanocomposite coating today not only serves as a protection for the materials
but also plays other roles due to the presence of multifunctional nanofillers. Tow most
popular examples can be cited, and they are antibacterial coatings and smart coatings
which are used for sustainable energy fields. In the first case, the nanofillers based silver
nanoparticles and their related products are very promising in the next decades. In the
future, we will face many risks and challenges, especially energy problems, and the
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research on the sustainable energy conversion is expected to explode, in terms of both
theory and experiment, and the nanocomposite coating will not stand out of this trend, for
example, self-cleaning or ‘“easy-to-clean” coatings, coated on building, protective
substrates and on glass, can help save energy and water in facility cleaning while insulant
nanocomposite coatings help to save the energy loss saving billions of dollars for
maintaining homes in winter, especially in North America where the winter is cool and
long.
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Abstract

We studied about the auto-combustion synthesis and fabrication of an oxygen-deficient
cobalt iron oxide and polydimethylsiloxane composite and tested its feasibility as a magnetic
composite. We prepared cobalt iron Co: Fe, nanoparticles using two different roots as Sol
Gel and wet Chemical method. TEM images shows that the size of nano particles was
prepared by Sol gel and wet chemical method which is 40% smaller than the others. The
effect of synthesis process on structural and optical properties were determined by XRD and
FTIR.It was found that exhibit a polycrystalline nature with polymorphic structural
distributions in the structure, unusual ferri-to-diamagnetic transitional property determined
by X-ray diffraction, Raman Spectroscopy and vibrating sample of magnetometer studies
respectively. Field Transmission Scanning Electron Microscopy results different properties of
prepared sample.

Keywords: Synthesis, Magnetic field, Ferrimagnetic, Properties,Materials, Composites
Introduction

Magnetic composites of fluids, foam and elastomers are a widely used as scientifically and
technologically for smart magneto-responsive materials, which are dispersed in the form of
non-magnetic matrix by nano or micron-sized soft-magnetic particles. These particles
magnetized under an applied magnetic field. All such magnetic material particlesincluding in
matrix in the presence of an external applied magnetic field forms column- or chain-like
system in the direction of the magnetic field having dipole—dipole interaction.Such
constructed materials reversed into a dispersed form in the absence of a magnetic field.
Such materials in phase of fluidshows non-Newtonian behaviour. while the applied
magnetic field controls the shear viscosity of the material. This phase changes a liquid to
solid transformation, of magneticmaterials forms different avenues in commercial
applications.Several such type of group materials behave like semi-active controllers in
dampers, brakes.On the basis of this material synthesis,it is very helpful in engineering
applications. The principal effect on the field- of external magnetic field responsive activity
is due to the magnetic particles. The materials utilized in these systems are nano-phase soft-
magnetic particles such as iron, ferrites as iron ferrites and iron alloys with variable
distributions in shape. It is the particle dimension in shape and size that determine the
magnetic properties of the given system. In general, soft magnetic particles are favoured
materials for different magnetic properties.The low magnetic hysteresis and high saturation
(magnetic) values were observed of prepared sample. From last many years, cobalt iron had
been at the centre of industrial and academic research because it has been widely used in
the fabrication in MR systems. Although Cobalt Iron is a pure iron powder with highly
magnetic and satisfactory dimensions causes major issues with increasing sedimentation.
Therefore, other iron-based low-density magnetic particles have been considered to
improve the colloidalstate within the viscous and achieve carriers.But mostly in b-block
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metal oxides, the negative ion-to-metal charge transfer energy is the primary reason for the
unusual conductive and magnetic properties. In additional the low-density iron oxide-based
compounds having considerable attention for decades owing to their satisfactory various
magnetic properties, specificvalence states, magnetic interactions, structures, resistive
states, and other applications. The unusual quadrivalent state of iron in the interest owing
to the distinctive electronic and magnetic properties of ferrites. One such specific material is
barium iron oxide and cobalt iron oxide which have different types of structure such as
tetragonal, triclinic, hexagonal and rhombohedraldepending upon the available oxygen
stoichiometry. It was observed that the structure and magnetism within the cobalt ferrite
were strongly dependent on the oxygen content. For example, CoFeO, an oxygen-deficient
form of CoFeOs; demonstrates meta-magnetic transitional behaviour at low temperatures or
we can say that at higher temperatures the prepared sample exhibits ferrimagnetic
behaviour. However, the CoFeQOs system demonstrating ferromagnetism and metallicity
behaviour exhibits insulating nature in ferromagnetic behaviour. Owing to the state change
due to the oxygen deficiency in the CoFeOssystem because its structural variety and
magnetic properties are expected to increase at room temperature for various MR
applications. These metal oxides are widely carried out by the sol—-gel process as well as wet
chemical method involving a combination of auto-combustion routes. This process involves
the use of low-cost materials and simple apparatus. The combined process of sol-gel with
combustion and induces a thermal redox reaction with spontaneous reactions and release
the energy in different forms which sustains the reactionin a very short period. These
prepared samples are affected by the temperatureat high temperature with a release of
gaseous agents are directly influenced by the fuel and the oxidant ratio. The product is
crystalline, with a homogenous particle size distribution, highly porous structure, high
surface area, satisfactory composition, and temperature control. Hence, it is easy to say that
scale up is the most industrially viable approach to use in various applications. Thus sol—gel
and wet chemical method was used for the synthesis of Cobalt iron oxide particles in this
research work.

Experimental Setup of materials and methods

The hydrothermal method or Wet Chemical Method was used to synthesize cobalt ferrite.
This method provides different of nanostructured materials and has a lot of benefits such as
clean product with high degree of crystallization with a temperature up to 200 °C. All
reagents used in this synthesis are commercially available and used as without further
purification. An appropriate amount of analytical ferrous sulphate and sodium citrate was
dissolved in the ratio of 1:2 in pure water. This mixture placed at 120 °C for 24 hours. We
obtained a blackish precipitate which washed many times in pure water and ethanol. All
reagents were utilized for synthesis as-received without any purification. We can used
deionized water for the synthesis of prepared sample. Cobalt nitrate, Co(NOs),, with a high
purity iron(lll) nitrate nona hydrate Fe(NQOs)s;, with a purity of 98% and citric acid, C¢HgO-,
with purity of 99.9% were used with a purity of 98% was synthesis of Barium BaFeOs.
powder. We obtained nanocomposites of cobalt ferrites and carbon which was heated at
900 °C for 3 hours.

During this process a chemical reduction took place as

CoFe;04 + 2C — CoFe; + 2C0O,
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This similar process was used to obtained the same nanocomposites of cobalt ferrite
inspecific ratio. The activated carbon and cobalt ferrite should be in molar ratio of 2:1 and
10:1 respectively.

In this research work, we studied mainly on the synthesis and fabrication of magnetic
composite-based materials. which consist of their mechanical properties in the presence of
an applied magnetic field. Most magnetic composites are prepared by mixing magnetic
particles, and Magnetic composites in the presence of a magnetic field shows various a
magnetic effect. A magnetic material enables the material to reclaim its natural and original
shape and property. These composites may be prospective solid-state analogy of
magnetorheological fluids. This magnetic-field effects the major challenges. Which include
sealing, deposition and coating of iron particles. These magnetic composites have immense
potential for designing the smart devices in various commercial and non-commercial
purposes in various fields like engineering areas like sensing mechanical signals, controllable
signals, defined structures, absorption, and isolation of the prepared materials. A major
additive for these composites is the magnetic particle having higher saturation,
magnetization, permeability, and lower remanence. These properties of magnetic nano
composites are highly active for various applications. The main application of prepared
magnetic particles in the absence of an applied magnetic field and these can be controlled
for higher or lower grades. Most of the magnetic composite materials are fabricated under
various conditions such as vulcanization based on the magnetic field applied during this
process. To obtained prepared nano composites can be either anisotropic or isotropic,
respectively. The primary aim of this study was to evaluate the influence of different
loadings of CoFeOs particles in the magnetic and mechanical behaviour of the prepared
nano composite. Thus, we have to obtained various properties of magnetic and mechanical
properties of the composite and molecular structure.

Structural and Magnetic Measurements-
The crystalline structure and magnetic properties of prepared sample obtained by XRD,
SEM, TEM and FTIR are discussed as below

X-Ray diffraction (XRD)

XRD pattern of pure iron oxides nanoparticles and co-doped iron oxide nanoparticles were
shown in Figure below. All peaks in the XRD patterns confirmed the phase and inverse spinel
structure of the nanoparticles. The peaks observed at 30°, 35°, 43°, 56° and 62°
corresponding to the characteristic crystallographic are (220), (311),(400), (511), and
(4 4 0) planes and peaks were matched.
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Fig- XRD pattern of Cobalt ferrite

The lattice parameters were calculated using following relations. Depicts the diffractograms
for the annealed prepared powder. As illustrated, the samples exhibit high polycrystallinity,
with various polymorphs of the sample in chemical phases that are also highly oxygen-
deficient, few phases of iron oxide polymorphs, and cobalt ferrite.Using Scherrer’s formula
for the strongest peak, the crystallite sizes measured were54 nm,43 nm, and 44 nm. Listof
the peak values shown in figure.

Scanning Electron Microscope (SEM)-

The XRD analysis of synthesised powder after calcination that the final product of cobalt
ferrite with expected inverse spinel structure. This is very close to the expected for the
cobalt ferrite. The diffraction profile obtained for the sample partially reduced obtained and
perform XRD measurements. To analysis the cation distribution of the precursor compound
of cobalt ferrite spectroscopy experiments at room temperature. The morphology and
dimension of nanoparticle were analysed by Scanning Electron Microscope SEM
measurements.
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.

Fig- SEM of cobalt Ferrites sample

The measurements of cobalt ferrite sample read and found that the shell does not cover
each nanoparticle but the particles are composed in to parts big core and thin shell about a
fewnanometres.

Transmission Electron Microscope (TEM)-

The TEM measurements of nanocomposites are roughness at the surface of prepared
sample but the roughness not observed at the percussor materials. The superficial materials
joined with nanoparticles and most of the part of prepared sample found at interface of the
particles. But due to the thickness of shell we consider necessary measurements of high-
resolution TEM. TEM analysis indicates that the nanoparticles of nanocomposites are larger
than the original nanoparticles show the reduction process to increase the mean size of the
nanoparticle up to 98nm. TEM measurement showed that the dimension of the soft phase is
larger than the critical size obtained. The cobalt ferrite sample observed the coercivity
approximately 1.86kOe at normal room temperature. This results the higher than the
coercivity obtained and samples treated by thermal magnetic annealing and mechanical
milling respectively.
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g

Fig- TEM of Cobalt ferrite Sample

The same behaviour observed to coercivity for the cobalt ferrite was also seen for the
nanocomposites. The hysteresis curve of the nanocomposite described by single shape loop
is similar to that of the single-phase indication that magnetization of both phases.

Discussion

The magnetic composites are known to demonstrate a significant nonlinear contact
between the matrix and magnetic filler powder. In general practice, a few additives
plasticizers are introduced to enhance the strong interaction between the matrix and the
filler phase. Researchers normally introduce magnetic particles, such as iron or carbon, to
regulate the mechanical properties of the composites. The role played by the amount of
cross-linker used is an important factor in moulding. The present work in these deals with
the synthesis, characterization and fabrication of low-sedimentation magnetic composite
materials. The composites were fabricated by mixing CoFeOs3 nano powder. Thereafter, the
magnetic and mechanical behaviours of the obtained CoFeOs; composites were investigated.

Conclusion

In conclusion, we synthesized prepared powder via auto-combustion and fabricated PDMS-
based magnetic composites with different BaFeOs loadings as 0.5, 1.0 and 1.5 g. The highly
polycrystalline powder demonstrated the presence of cobalt ferrite, oxygen-deficient
BaFeO; and iron oxide phases, which were difficult to separate. When prepared with mixed
with the powder yielded a well-dispersed composite, with very limited sedimentation. In
this study, XRD demonstrated that the crystalline average size of the cobalt ferrites
increased from 11.03 nm of iron oxide to Co—Fe,0O4with 20% wt, 40 % and size 11.12 nm and
16.35 nm respectively. Morphology of cobalt ferrites depicted the flat surface and negligible
agglomerated in SEM study. Magnetic properties of cobalt ferrites were studied Saturation
of magnetisation(Ms) versus Magnetic field strength(H) it is observed that saturation of
magnetization was enhanced with concentration of cobalt metal in iron oxides
nanoparticles. Cobalt ferrite nanoparticle can be synthesized by combustion,
coprecipitation, and precipitation methods.Average sizes of the crystals were estimated to
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be 68.9nm, 48.9nm and 34.7nm for combustion, coprecipitation, and precipitation methods.
XRD pattern is in accordance with inverse cubic spinel structure of prepared sample with
space group fd-3m. Also, can be determined the VSM data of samples showed that by
decreasing particle size, saturated magnetization has decreased H. and M; are greatest in
the combustion method.
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Abstract

The use of “Play within a play ” method in The Mouse Trap has been examined in this research
paper. This method entails performing a play inside the framework of another play, giving
playwrights the chance to investigate intricate themes and concepts. The technique's
development and several methods within the approach are examined in this article citing
instances from well-known play, such as Hamlet by Shakespeare. The effects and efficacy of
“Play within a Play” device are thoroughly studied in this paper. The study emphasises how this
technique gives a distinct viewpoint on the human experience, which makes it a valuable and

timeless tool for playwrights working in the modern era.
Keywords: Murder, mystery, complex, theatre, Play within a play.
Introduction

For a very long time, playwrights have used theatre as a storytelling medium to explore difficult
subjects and concepts through the skill of performance. Playwrights accomplish this using the
most intriguing and successful device—the "Play within a play.” Using this style, characters in a
novel act out a scene or a play within the wider narrative, frequently making comments about or
mimicking the actual happenings. This method, which has been employed for centuries, is now a
crucial component of theatrical storytelling and enables playwrights to give their stories more

depth and meaning.

We will examine the "Play within a play" approach and its importance in theatre in further detail
in this article. We will look at the history of this technique, how it has changed over time, and
how playwrights have used it. We'll examine how it's used in a number of plays, such as
"Hamlet" by William Shakespeare.

We'll also look at how the "Play within a play™ approach draws the audience in and gives the

story more nuance and complexity. We'll talk about how it enables playwrights to tackle difficult
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subjects and concepts while giving audiences a more engaging and dynamic theatrical

experience.

We can learn more about the creativity, intricacy, and historical development of theatre by
delving into the "Play within a play" approach. We'll examine how playwrights have used this
method to craft more captivating and thought-provoking stories, as well as how it affects the

audience and its larger cultural relevance in the theatre industry.
Development of the Methodology

Throughout history, writers have employed the "Play within a play" approach in a variety of
literary works. The "Play within a play" method, known as "Natika" in ancient Indian Sanskrit
drama, was frequently employed to make social and political commentary. The old Indian drama
"Swapnavasava datta" by Bhasa is one instance of a play inside a play. In the play, a group of
itinerant performers put on a show that amuses the queen. The inner drama provides commentary

on the true nature of reality as well as revealing the characters' true characteristics.

Shakespeare's "Hamlet" makes use of the "Play within a play" device as a vital narrative device
to reveal the reason behind King Hamlet's murder. The drama "The Murder of Gonzago" that is

played within the play mirrors the events that take place in the main story.
Importance of the method

Theatre uses the "Play within a play" approach for a number of reasons. First of all, it gives the
story a deeper, more sophisticated level. Playwrights are able to discuss difficult subjects and
concepts that might not be able to be addressed directly in the primary narrative by constructing
a parallel narrative inside the greater story. Playwrights can make statements about the nature of
reality, the place of the artist in society, and the dynamic between the performers and the
audience, among other subjects, using this style. The method fosters a feeling of closeness and
connection between the audience and the artists by shattering the fourth wall and accepting the
presence of the audience. As they watch the characters act out a play inside the bigger story, the

audience is drawn into the performance.

Playwrights can make observations about the nature of art and the place of the artist in society by

using the "Play within a play" approach. Playwrights can investigate the nature of performance,
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the performer-audience interaction, and the power dynamics at work in the theatre industry by
crafting a parallel narrative inside the main drama. Lastly, the "Play within a play” method has
cultural relevance outside of the theatre industry. It has been utilised to examine difficult subjects
and concepts in television, movies, and literature. The method has influenced how we interact

with art and tell stories for a long time, becoming an essential component of storytelling.

Techniques With in the Technique

In literature and theatre, the "Play within a play" concept is frequently employed to craft a meta-
narrative that offers commentary on the main plot. To create this impact, the "Play within a play"
frequently employs a number of strategies. Using characters in the play who are aware that they
are in a play is one tactic. This results in a self-referential story that makes observations about

theater's character and the place of the artist in society.

Using the "Play within a play” as a mirror of the main story is another tactic. As a result, a
parallel story is created, commenting on the events occurring in the main plot. For instance, in
Shakespeare's "Hamlet," the play "The Murder of Gonzago" tells the real narrative of the murder

of Hamlet's father, while mirroring the events of the main plot.

Using a "Play within a play" to disclose the characters' real identities is a third tactic. For
instance, in Bhasa's "Swapnavasavadatta,” the play inside the play is employed to comment on

the nature of reality and to disclose the characters' true identities.

Playwrights can use these strategies to craft a multi-layered, intricate story that gives viewers a
more immersive, engaging experience. Playwrights can make observations about the nature of
theatre, the place of the artist in society, and the power struggles that exist in the performing arts

industry by using the "Play within a play" technique.
Evaluating How the Technique Is Used

Shakespeare's "Hamlet" employs the "Play within a play” device to disclose the real reason
behind the death of Hamlet father. A group of performers in act in "The Murder of Gonzago", a
play scheduled by Hamlet to be performed for the court. Hamlet expects that the play, which
reflects the events of the broader plot, would expose King Claudius, his uncle, who he believes
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killed his father and reveal his guilt as well. Using this method, a parallel story that offers

commentary on the events occurring in the main story is created.

Hamlet gives the performers instructions on how to execute the play in Act 111, Scene II:
"I'll have these players

Play something like the murder of my father

Before mine uncle.
I'll observe his looks; I'll tent him to the quick. If he do blench, | know my course"

(Shakespeare, 1600, lines 604-608)
This scene shows Hamlet's plan to use the play to reveal the truth about his father's murder.

This method is particularly well-exemplified in Agatha Christie's well-known murder mystery
play, The Mousetrap. The actors in this play act out a play inside the bigger play, which gives the
storyline an additional level of complexity and intrigue. The story of The Mousetrap opens with
a group of guests at Monks well Manor, a guesthouse that was once a sizable farm, being
stranded in a snowstorm. They are cut off from the outside world, and when it is learned that
there is a murderer among them, tensions grow. The characters' pasts and ulterior intentions are

progressively disclosed as the play goes on, building to a thrilling conclusion.

The Mousetrap uses the "Play within a play"” approach to heighten the suspense and keep the
audience guessing. The play's major events are mirrored in a rehearsal of "The Murder of
Gonzago," which is presented by one of the characters, Mollie Ralston, in the second act. "The
Murder of Gonzago™ has a murder mystery, covert identities, and ulterior motives, just like in the

main story.

Christie gives the audience a sense of dramatic irony by incorporating this play inside the play.
Though the characters in the play are unaware of the links, they are aware that the play being
rehearsed is a reflection of the events occurring in real time. By challenging viewers to solve the

riddle before the actors do, this strategy creates tension and keeps them interested.

In addition, the "Play within a play™” method draws a distinction between fact and fiction. As the

characters in "The Mousetrap"” enact "The Murder of Gonzago," it becomes clear that the play
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explores significant issues like the nature of reality, deception, and the identification of the real

killer while also reflecting the truth.

In general, the story of "The Mousetrap” is made more intricate and nuanced by the addition of
"Play within a play." It gives the audience a chance to actively contribute to the mystery's
resolution and offers a chance to consider the topics and motifs the play explores. This method is
expertly used by Agatha Christie to build suspense, involve the audience, and produce a one-of-

a-kind theatrical experience.
Conclusion

To sum up, playwrights have historically employed the "Play within a play"” technique as a
potent tool to delve deeper into intricate topics and concepts that go beyond the main plot. The
methodology has changed and progressed over time, from its initial applications in mediaeval
and Renaissance theatre to its ongoing use in contemporary theatre, giving rise to fresh and

cutting-edge methods within the technique itself.

The "Play within a play" technique's adaptability and efficacy in examining a variety of issues,
from identity and social class to illusion and the transformational potential of art, have been
demonstrated through the analysis of its use. Play wrights are able to provide greater insights into
the human condition and the power of storytelling by crafting a multi-layered narrative that

emphasises the complexity of human existence.

The "Play within a play" technique's effectiveness stems from its capacity to establish a distinct
reality that is both apart from and linked to the reality of daily existence. It gives viewers a fresh

and original viewpoint on the human experience, opening their eyes to new possibilities.

The Mousetrap's application of the "Play within a play" device is very successful for several
reasons. First of all, it enables Christie to expose the murderer's identity in a dramatic and
gripping manner. Until the very end of the play, when the murderer confesses, the audience is

kept in suspense.

Secondly, Christie is able to examine the issues of guilt and innocence because of the "play
within a play" technique. All of the play's characters are held accountable for the murder and are

made to face their own guilt. Christie is also able to discuss the distinctions between illusion and
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reality in the "Play within a play.” At first, the play's characters don't realise that the audience is
watching them and think the play is real. But as the play goes on, they start to understand that

they are entrapped in a play and that the audience is in control of what they do.

Lastly, the play gains excitement and fun through the "play within a play" method. The play's
characters captivate the audience, and they look forward to seeing how the murderer will be

identified through the play's use.

All things considered, The Mousetrap's usage of the "Play within a play" approach is a really
clever and successful way to tell a mystery. Christie's use of this device contributes to the

thrilling and suspenseful drama that has delighted audiences for many years.
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Green Approach for the Synthesis of 3-(3-Arylprop-2-enoyl)-
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Abstract—A facile and eco-friendly method for the synthesis of 3-(3-arylprop-2-enoyl)-2-hydroxycyclohepta-
2,4,6-trien-1-ones via Claisen—Schmidt condensation of 3-acetyl-2-hydroxycyclohepta-2,4,6-trien-1-one and
substituted benzaldehydes in the presence of anhydrous barium hydroxide (C-200) under grinding conditions
has been described. This protocol is much more efficient as the reactions are carried out with high yields at
room temperature, and the usage of hazardous chemicals is avoided at any stage of the reaction.
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INTRODUCTION

3-Acetyl-2-hydroxy-cyclohepta-2,4,6-trienone
commonly known as tropolone is a non-benzenoid
“aromatic” compound, and its derivatives being
naturally occurring or synthetic have gained much
attention due to its unique structure and properties [1].
A number of natural and synthetic tropolone com-
pounds showed a wide range of remarkable biological
properties such as antitumor, antimalarial, and ribo-
nucleotide reductase inhibitory activities [2-9]. Some
tropolones extracted from Goupia glabra show signif-
icant toxicity toward a panel of DNA damage check-
point defective yeast mutants, behave as genotoxins,
and are used as anticancer drugs [10]. The tropolone
nucleus also plays a significant role in molecular
assemblies for a fast and efficient lead generation
toward new drug discovery [11]. They are generally
found in lower plants and fungi [12]. Since the
tropolone derivatives are scarce [13] and very limited
information is available on these compounds, their syn-
thesis remains a considerable challenge for chemists.

On the other hand, it is well known that 1,3-diphe-
nylpropenones commonly known as chalcones, a class
of naturally occurring compounds belonging to the
flavonoid family, have a wide range of biological
activities, viz. antibacterial [14], antifibrogenic [15],
anticancer [16], anti-inflammatory [17], antileishmanial

[18], cytotoxic [19], and anti-HIV activities [20]. They
are also used as synthons for various other flavonoids
[21]. In recent years, chalcone derivatives have been
extensively synthesized, but reports on the synthesis of
troponyl-substituted chalcones [3-(3-arylprop-2-
enoyl)-2-hydroxycyclohepta-2,4,6-trien-1-ones] are
very few [22-26]; therefore, they have attracted much
attention due to their above-mentioned biological and
pharmacological importance. Keeping in view the
importance in various fields, continuous efforts have
been made to synthesize these chalcones, and several
strategies have been adopted for their synthesis.

Generally, chalcones can be synthesized via
Claisen—Schmidt condensation of acetophenones with
benzaldehydes using various condensing agents such
as sodium ethoxide [27], zinc chloride [28], potassium
phosphate [29], basic alumina [30], sodium methoxide
in methanol [31], AICl; [32], BF; [33], Mg-Al-OBu
[34], NaOH/EtOH [35], KOH/EtOH [36], ultrasonic
and microwave conditions [37, 38], SOCI,/EtOH [39],
and KF-modified clay [40]. The use of p-toluene-
sulfonic acid [41], PANPs/TiO, [42], ionic liquids [43],
and MgO nanosheets [44] has also been reported.

Some of the above-mentioned procedures are not
free from shortcomings such as the use of harsh and
hazardous chemicals and organic solvents, long reac-
tion time, elevated temperature, poor yields, and
formation of side products. Due to their volatile nature,
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0 CHO Cf o 0 R2
1 1 3
OH R Ba(OH), It OH R R
+ —_—
Moo R R X R
0 R3 (0]
1 2 3-20

For R'-R*, see Table 1.

organic solvents affect human health and cause extreme
damage to our environment. These shortcomings led us
to develop a safe, environmentally benign, and more
efficient method for the synthesis of 3-(3-arylprop-2-
enoyl)-2-hydroxycyclohepta-2,4,6-trien-1-ones. In the
last few years, grinding technique fulfilling the green
chemistry approach got much attention due to its
operational simplicity and also proved an important
tool to carry out the reactions under solvent-free con-
ditions with maximum yield and minimum cost as
compared to conventional methods [45, 46]. So, in
continuation of our work on the synthesis of organic

compounds using the grinding technique and barium
hydroxide [47], herein we describe a green approach
for the synthesis of 3-(3-arylprop-2-enoyl)-2-hydroxy-
cyclohepta-2,4,6-trien-1-ones under solvent-free condi-
tions using grinding technique (Scheme 1).

RESULTS AND DISCUSSION

A mixture of 3-acetyl-2-hydroxycyclohepta-2,4,6-
trien-1-one, substituted benzaldehyde, and anhydrous
barium hydroxide (C-200) was ground in a mortar by
pestle for 5 min at room temperature without a solvent

Table 1. Synthesis of 3-(3-arylprop-2-enoyl)- 2-hydroxycyclohepta-2,4,6-trien-1-ones catalyzed by Ba(OH), under grinding

conditions

Compound no. R! R? R3 R* Time, min Yield,? % mp,? °C
3 H H H H 5 95 145-147
4 H Me H H 5 92 128-130
5 H H Me H 5 94 180-182
6 OMe H H H 10 92 125-127
7 H OMe H H 8 93 143-145
8 H H OMe H 5 95 145-147
9 H OMe OMe OMe 5 92 153-154

10 Cl H H H 7 96 160
11 H Cl H H 8 92 182-183
12 H H Cl H 10 91 184-185
13 Br H H H 5 95 163-165
14 H Br H H 5 95 177-178
15 H H Br H 5 92 200-202
16 H NO, H H 7 95 236-238

17 H H NO, H 7 97 205

18 Cl Cl H H 10 93 220
19 Cl H Cl H 10 92 221-223

20 H Cl Cl H 10 94 245

2 Isolated yield.

b Melting points are uncorrected and were consistent with literature values [22, 26, 49, 50].
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Table 2. Synthesis of 3-(3-arylprop-2-enoyl)-2-hydroxycyclohepta-2,4,6-trienones using different catalysts
Entry no. Catalysts Reaction time Temperature Yield, % Reference.

1 KOH/MeOH 24 h 40°C 79-92 [50]

2 KOH/MeOH 24 h Room temp. 48-97 [22]

3 Perchloric acid/ethyl orthoformate 10 min Reflux 95 [26]

4 Ba(OH),/grinding 5-10 min Room temp. 91-97 This work
(Scheme 1). During grinding, a change in the color of EXPERIMENTAL

the reaction mixture takes place. The progress of the
reaction was monitored by thin-layer chromatography.
The product was simply isolated by acidification of the
reaction mixture in ice-cold water, so that the use of
an organic solvent for extraction was avoided. Attempts
were also made to carry out the reaction with other
bases such as calcium oxide, magnesium oxide, and
calcium hydroxide, but the yields were poor, and
complete conversion was not achieved after a long
period. When hydrated barium hydroxide was used, the
reaction was slow and not completed even after 2-3 h,
but with anhydrous barium hydroxide (C-200) the reac-
tion was fast at room temperature. This may be due to
the appropriate crystalline structure of anhydrous
barium hydroxide and the nature of adsorbed carbanion
and aldehyde on it [48].

Further optimum conditions of the reaction were
achieved by varying the amount of anhydrous barium
hydroxide, and the best results were obtained when
2 equiv of barium hydroxide was used. The scope of
the method was then studied by reacting 3-acetyl-2-
hydroxycyclohepta-2,4,6-trien-1-one and variously
substituted benzaldehydes to give the corresponding
3-(3-arylprop-2-enoyl)-2-hydroxycyclohepta-2,4,6-tri-
en-1-ones in excellent yields under solvent-free condi-
tions at room temperature. Also, no cyclization was
found to take place under these conditions to give side
products. The identity of the compounds (Table 1) was
confirmed by their IR and 'H and '3C NMR spectral
data and comparison of their melting points with litera-
ture values. To illustrate the efficiency and generality of
the present protocol some of the results of our method
are compared with literature methods (Table 2).

Thus, it is evident that the present protocol is supe-
rior to the reported methods in terms of time and yield
of the product, and also no use of organic solvent at
any stage of the reaction, including work-up, is neces-
sary. To our knowledge, it is the first time when anhy-
drous barium hydroxide has been used for the synthesis
of tropolone-based chalcones using grinding technique.
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The melting points were determined in open
capillaries and are uncorrected. The IR spectra were
recorded on a Perkin Elmer Spectrum BX FT-IR
spectrophotometer with KBr pellets. The 'H and '3C
NMR spectra were recorded on a Bruker Avance
spectrometer at 400 and 100 MHz, respectively, using
TMS as internal standard. All chemicals were obtained
commercially and used without further purification.

General procedure for the preparation of
3-(3-arylprop-2-enoyl)-2-hydroxycyclohepta-2,4,6-
trien-1-ones 3-20. A mixture of 3-acetyl-2-hydroxy-
cyclohepta-2,4,6-trien-1-one (1, 1 mmol), substituted
benzaldehyde 2 (1.5 mmol), and anhydrous barium
hydroxide (2 mmol) was ground in a mortar by pestle
for 5-10 min at room temperature without any solvent.
During grinding, the moisture absorbed by the reaction
mixture made it homogeneous. A sudden color change
indicated progress of the reaction. The completion of
the reaction was checked by thin-layer chromatography.
The mixture was diluted with ice-cold water and
acidified with concentrated hydrochloric acid, and the
solid product was filtered off in a vacuum, washed with
water, and recrystallized from ethanol-ethyl acetate.
Spectral characteristics of some selected compounds
are given below.

2-Hydroxy-3-[3-(3-methylphenyl)prop-2-enoyl]-
cyclohepta-2,4,6-trien-1-one (4). IR spectrum, v,
cm!: 1650 (C=0), 1615 (C=0). '"H NMR spectrum, §,
ppm: 2.35 s (3H, CHy), 7.10-7.15 m (1H, H,,.,,), 7.20 d
(1H, J=16.0 Hz, a-H), 7.24-7.32 m (2H, H,;m), 7.38—
7.42 m (3H, Hyom), 7.50 d (1H, J = 10 Hz, Hyom),
7.60 d (1H, J = 16.0 Hz, B-H), 7.68 d (1H, J = 10 Hz,
H,rom)- °C NMR spectrum, ¢, ppm: 21.1, 119.1,
122.9, 124.2, 125.0, 127.2, 128.8, 128.8, 133.7, 134.5,
136.0, 137.3, 146.5, 151.0, 170.1, 174.1, 186.0.

2-Hydroxy-3-[3-(2-methoxyphenyl)prop-2-
enoyl]cyclohepta-2,4,6-trien-1-one (6). IR spectrum,
v, cm!: 1650 (C=0), 1615 (C=0). 'H NMR spectrum,
o, ppm: 3.65 s (3H, OCHj3), 6.95-7.00 m (2H, H,om),
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7.10 d (1H, J = 10.0 Hz, H,,,), 7.25-7.36 m (3H,
H,op), 7.44 d (1H, J = 15.2 Hz, a-H), 7.58 d (1H, J =
7.6 Hz, H,,,), 7.66 d (1H, J = 9.6 Hz, H,,.), 7.98 d
(1H, J = 15.6 Hz, B-H); '*C NMR spectrum, 3§,
ppm: 56.1, 110.1, 119.1, 120.1, 120.9, 123.2, 124.6,
129.9, 131.1, 133.9, 137.1, 143.9, 146.7, 159.8, 170.9,
174.5, 186.0.

3-[3-(2-Chlorophenyl)prop-2-enoyl]-2-hydroxy-
cyclohepta-2,4,6-trien-1-one (10). IR spectrum, v,
ecm ! 1660 (C=0), 1620 (C=0). 'H NMR spectrum,
o, ppm: 7.12-7.17 m (1H, Hg,m), 7.20 d (1H, J =
15.6 Hz, o-H), 7.24-7.35 m (2H, H,yy), 7.44 d (2H,
J =10.2 Hz, Hy.op), 7.50-7.55 m (1H, Hgopn), 7.75—
7.80 m (2H, H,om), 8.06 d (1H, J = 15.7 Hz, B-H).
13C NMR spectrum, 8¢, ppm: 121.2, 124.4, 126.5,
127.1, 128.5, 129.8, 130.2, 132.7, 133.9, 134.5, 137.0,
141.9,146.2,170.5, 174.2, 185.5.

3-[3-(2-Bromophenyl)prop-2-enoyl]-2-hydroxy-
cyclohepta-2,4,6-trien-1-one (13). IR spectrum, v,
cm ! 1660 (C=0), 1608 (C=0). 'H NMR spectrum, J,
ppm: 7.15-7.18 m (1H, H,m), 7.24 d (1H, J =
16.0 Hz, o-H), 7.30 d (1H, J = 10.4 Hz, Hyo1m), 7.36—
7.46 m (2H, Hgyom), 7.52-7.56 m (1H, H,om), 7.60—
7.70 m (2H, Hyom), 7.78 d (1H, J = 16.0 Hz, B-H),
7.88-7.92 m (1H, Hy,op). '*C NMR spectrum, 8¢, ppm:
121.3, 122.8, 123.2, 124.3, 127.2, 127.5, 128.2, 131.1,
133.7,135.1, 137.1, 146.1, 147.6, 170.2, 174.1, 185.9.

2-Hydroxy-3-[3-(3-nitrophenyl)prop-2-enoyl]-
cyclohepta-2,4,6-trien-1-one (16). IR spectrum, v,
cm™': 1685 (C=0), 1615 (C=0). 'H NMR spectrum, §,
ppm: 7.00-7.15 m (2H, H,,op), 7.42-7.48 m (2H,
Hyroms 0-H), 7.65 d (1H, J = 10.8 Hz, H,yy), 7.80 d
(IH, J = 8.0 Hz, H,1om), 7.88=7.92 m (2H, H,om),
8.45d (1H, J=15.6 Hz, B-H), 8.48 d (1H, J = 5.6 Hz,
H,;om)- °C NMR spectrum, ., ppm: 119.1, 122.5,
123.8, 124.2, 125.1, 130.2, 133.4, 133.9, 137.2, 139.0,
146.1, 148.0, 150.9, 170.8, 174.6, 186.1.

2-Hydroxy-3-[3-(4-nitrophenyl)prop-2-enoyl]-
cyclohepta-2,4,6-trien-1-one (17). IR spectrum, v,
cm!: 1675 (C=0), 1610 (C=0). '"H NMR spectrum, J,
ppm: 7.02-7.05 m (2H, Hyom), 7.15 d (1H, J =
15.6 Hz, a-H), 7.35-7.40 m (3H, Hyom), 7.50 d (1H,
J =44 Hz, Hyon), 7.62 d (1H, J = 16.0 Hz, B-H),
8.50d (1H, J=5.2 Hz, Hy,om), 8.64 d (1H, J= 5.2 Hz,
H,om)- °C NMR spectrum, 8¢, ppm: 119.1, 122.8,
123.9, 123.9, 124.8, 128.5, 128.5, 133.9, 137.1, 140.5,
146.4, 147.5,151.0, 170.6, 174.3, 186.0.

3-13-(3,4-Dichlorophenyl)prop-2-enoyl]-2-hy-
droxycyclohepta-2,4,6-trien-1-one (20). IR spectrum,
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v, cm™: 1675 (C=0), 1612 (C=0). '"H NMR spectrum,
o, ppm: 7.12-7.18 m (1H, Hypm), 7.34 d (1H, J =
16.0 Hz, a-H), 7.50-7.58 m (4H, H,.om, B-H), 7.70 d
(1H, J= 8.0 Hz, Hym), 7.76 d (1H, J = 8.4 Hz, H,rom),
8.06 s (1H, H,,,). *C NMR spectrum, 8¢, ppm: 119.2,
122.8, 124.4, 128.2, 129.1, 130.5, 131.0, 133.2, 133.5,
135.0, 137.0, 146.2, 148.4, 170.5, 174.2, 185.7.

CONCLUSIONS

The presented approach for the synthesis of
3-(3-arylprop-2-enoyl)-2-hydroxycyclohepta-2,4,6-
trien-1-ones using anhydrous barium hydroxide is
highly efficient and eco-friendly as it avoids the use of
organic solvents at any stage of the reaction. It is
a clean, mild, and expeditious method which gives high
yields of the target products without formation of any
cyclization by-product.
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Theatrical Articulation of Irish Nationalism in the Abbey Theatre:
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Abstract

The Irish theatre has been a significant platform for cultural expression and socio-political
discourse. Throughout its history, however, it has also witnessed several instances of riots, where
conflicts stemming from differing ideological, cultural, and nationalistic viewpoints erupted into
violence. This paper seeks to analyze the causes, events, and outcomes of these riots, shedding
light on the broader implications for Irish society and its artistic landscape. Each riot can be
attributed to a complex interplay of socio-political factors, including religious conflicts, national
identity struggles, economic inequality, and cultural representation disputes. The paper examines
how these elements interacted within the specific historical context of each incident, contributing
to the eruption of violence with special reference to J.M.Synge The Play boy of the western world.
Riots in the Irish theatre provide valuable insights into the complexities of socio-political
interactions within the cultural domain. By understanding the causes, events, and outcomes of
these riots, we can better appreciate the significance of theatre as a reflection of society and as a

tool for shaping collective identity.

Keywords: Irish theatre, riots, artistic freedom, socio-political factors, cultural expression,

nationalism, discourse.

The Abbey Theatre and the plays performed by its founding figures have been examined
with their theoretical contents and theatrical depictions, bearing the dissatisfactions and riotous
sentiments of the audiences. The riots and the controversies that the plays generated during and
after the performance disrupted the playwrights’ intentions and imaginations of creating an Irish
Nation through literary and theatrical adventures.The nationalist press echoed with disgrace and
condemned the play as an “unmitigated, pfotracted libel upon Irish peasant men and, worse still,
upon Irish peasant girlhood.” (Kilroy, 7) The furor came to be known as the “Playboy riots.”
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historical and cultural backdrop against which the Abbey Theatre emerged, its contributi

on'to Irish
nationalism, and some controversies it faced. Colonialism and cultural

suppression as a means to

subjugate Ireland was a British colonial intent. Ireland had a long history of English colonialism

and cultura] suppression, which profoundly impacted the Irish peo

nationhood, The Irish language, traditions, and culture were syste
this period.

ple's sense of identity and

matically marginalized during

The emergence of the Abbey Theatre and the founding figures W.B. Yeats, Lady Augusta

Gregory, and John Millington Synge in 1904 were established to promote Irish playwrights, actors,
and cultural expression. The Abbey Theatre became a platform for promoting Irish culture, history,
and nationalism. It played a pivotal role in the revival of Irish literature and theater. Representation
of Irish Life by Playwrights associated with the Abbey, like JM. Synge and Sean O'Casey,

depicted the lives of ordinary Irish people, often focusing on their struggles and injustices,

Despite controversics, the Abbey Theatre played a crucial role in the cultural renaissance of
Ireland. It nurtured talented playwrights and actors, contributing to Irish literature and theater
development. The Abbey inspired many Irish people to embrace and celebrate their cultural
heritage, fostering a sense of Irish nationalism. The Abbey Theatre served as a significant platform
for the theatrical articulation of Irish nationalism during a tumultuous period in Irish history. While
it faced various controversies and challenges, it played a vital role in shaping Irish cultural identity

and promoting the nation's rich literary and theatrical traditions.

The colonial Ireland in the early phase of the 20 century witnessed a growth of sentiment
against the English occupation, forcing the in habitants to take a stand on nationalism. Though
most favored Irish autonomy, much contention grew to overachieving independence and
proceeding after winning it. The more revolutionary Republican nationalists, who sought the
collaboration of the masses and often advocated the use of radical - sometimes violent - ways.to
pursue their cause, attempted to build a foundation for unified patriotism, choosing the Irish
peasant as their primary emblem and demanding that in any depiction this’ icon be -pomagfed as
unfailingly heroic and virtuous. On the other hand, the Cultural Revivalists mentioned in i.he
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introduction generally concerned themselves with building Ireland’s reputation through the

creation of great art and with using parliamentary means (o gain their freedoms

Nevertheless, they needed to consider this construct a reality. The

“peasant plays” that
supported the nationalist point of view did prove popular in Dublin theaters

but, refusing to follow
the party line,

the artists at the Abbey Theatre frequently challenged the id
Irish peasant perpetuated by the Gaelic League and other nationalist societi

and replaced it with portraits which, by painting in the warts and wri

ealized image of the
es in their campaigns

nkles, transformed the
peasants from political icons into - in their view - iconoclastic works of art,

The Abbey Theatre in Dublin, Ireland, has a rich history of producing plays that often
explore themes of conflict and controversy. Over the years, it has been central to many debates and

disputes within the theatre community and the broader Irish society. Here are some key examples
of conflicts and controversies associated with plays at the Abbey Theatre:

The Senator by Denis Johnston was banned by the Irish government because it was
seen as a critique of the political establishment. The censorship of the play raised questions about
artistic freedom and government control over the theatre.The Plough and the Stars (1937): The
play by Sean O’Casey once again stirred controversy when revived at the Abbey Theatre in 1937.
This time, the controversy centered on concerns about how it depicted the Irish struggle for

independence, with some feeling it was unpatriotic. Others saw it as a truthful reflection of the
period.

The significant impact of controversies in the context of Irish theatrical performances in the
Abbey Theatre was a phenomenon. Controversies have impacted the Irish people associated with
the theater in some ways. Artistic Expression and National Identity were affected by the riots and
controversies in the Abbey Theatre. The Abbey Theatre played a crucial role in shaping Irish
national identity through artistic works. Controversies surrounding the content of plays or the
representation of Irish culture can lead to debates about what it means to be Irish. Such

controversies can prompt discussions about cultural authenticity, national pride, and the role of art
in shaping identity.

Synge’s The Playboy of the Western World (1907) stirred controversy due to its portrayal of rural
Irish life and its use of vernacular language. Upon its premiere, it faced protests and riots in

, ; i eatre
Dublin, as some Irish nationalists viewed it as disrespectful to Irish culture.. The Abbey ’11;1;9
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often faced censorship and opposition from conservative elements within Irish society who
disagreed with its artistic choices and perceived it as too progressive. The Abbey's involvement in

political matters, including its support for the Irish Literary Revival and the Gaelic League, also
led to controversies and disagreements within the nationalist movement.

J-M. Synge’s play caused a major disgrace when enacted at the National Theatre. The story of a
young man who boasts about killing his father shocked the conservative Irish audience, leading to
riots and protests. The play was seen as a challenge to traditional Irish values. It sparked debates
about censorship and the theatres as a cultural apparatus to help shape the nation's cultural
identity.The Plough and the Stars by Sean O’Casey, set during the 1916 Easter Rising in Dublin,
depicted the lives of working-class characters caught up in the conflict, When it premiered, some
audience members took offense at its portrayal of Irish nationalism and working-class struggles.

Riots broke out, and the controversy surrounding the play led to discussions about the
representation of Irish history on stage.

Censorship and Freedom of Expression: Throughout its history, the Abbey Theatre faced
censorship and bans on certain plays. Controversies related to censorship highlight the tension
between artistic freedom and societal norms. Irish people may view these controversies as battles
for free expression and resistance against censorship. Controversies related to these themes
resonate deeply with the Irish people, as they often touch on traumatic and unresolved issues from
the past.

Discussions around the underrepresentation of women playwrights, directors, and actors
may lead to calls for greater gender equality and inclusivity within the theater community. These
internal debates have had a lasting impact on the morale and direction of the Abbey Theatre.
Controversies often lead to increased public attention and engagement with the theater. While
some may be drawn to the theater due to the controversy, others may distance themselves. This
dynamic can shape the theater's audience and relationship with the broader Irish population. Some
controversiés may be remembered as pivotal moments in Irish cultural history, while others might
be seen as regrettable missteps. Irish people used these controversies as opportunities to address
deep-seated issues, such as representation, diversity, and the role of the arts in contemporary
society.
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The controversies and riots in the Abbey Theatre cast awide-ranging impact on the Irish

people, influencing discussions about identity, freedom of expression, politics, gender, and the role

of ant in society, These controversies are important moments of reflection and change within the
theater community and the broader Irish cultural context.

These riots and controversies raised questions about the representation of Irish nationalism.

These controversies at the Abbey Theatre reflect Ireland's complex relationship between art,

politics, and societal norms. The theatre has ofien been a platform for challenging established ideas

and sparking meaningful conversations about Irish identity, history, and culture.The Abbey

Theatre riots in 1907 were primarily associated with the premiere of J.M. Synge's play The

Playboy of the Western World. This event is one of the most famous controversies in the history of

the Abbey Theatre and had a significant impact on Irish theater and cultural discourse.

The premiere of The Playboy of the Western World led to protests and riots among the
audience. The controversy was not limited to one night but continued for several
performances.Some audience members took offense at what they perceived as the play's
disrespectful treatment of Irish culture and the portrayal of Christy Mahon as a hero for
patricide.Nationalists and conservatives in the audience were particularly outraged by the play, and
they disrupted performances by shouting, throwing objects, and even engaging in physical
confrontations with actors and other audience members.

The riots warranted significant attention, and The Playboy of the Western World. as one of
the most talked-about productions of its time, highlighted the cultural and political tensions in Irish
society during the early 20th century, particularly between those who wanted to preserve
traditional Irish values and those who sought to challenge and modemize them.Despite the initial
uproar, the play eventually gained recognition for its artistic merit and is now considered a classic
of Irish literature. The Abbey Theatre riots over The Playboy of the Western Worldmarked a
pivotal moment in the history of Irish theater, reflecting the changing attitudes and values in

Ireland during that period. The controversy surrounding the play also underscored the power of
theater to provoke discussion and challenge societal norms.

As a self-assigned mediator between the Western Irish peasant and the Dublin theatergoer,
he spent sufficient time with his subjects to give credibility to his reportage. In 4 Cririque of

Postcolonial Reason, Gayatri Chaklavarly Spivak provides a telling description ol' a privileged
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writer's relationship 1o working-class society that resonates in examining Synge’s interactions with

the Trish peasants, “Can the subaltemn speak?™ by Spivak poses a grave question because the
rest iety

poorest members of society are usually the Jeast educated, “members of the Indian elite are, of

course, informants for first-world mtellectuals interested in the voice of the ather.”

Duri il insti
lunug and afler the turmoil instigated by the first performances of The Plavboy, he
‘ H ; F— . . .y
repeatedly denied including any political content in the play. Furthermore, the evidence shows that

Synge did remove much of the political and social context, founding carlier drafts of the work.

In 1%3 i ) 3 :
« &t @ time when productions with a positive spin on Irish peasant life were

delighting audiences, SYnge's In the Shadow of the Glen caused Willic Fay to remark on its
conm'isl with their other more popular rustic plays. Later, Fay noted the author's inability to
“forgive the crass ignorance, the fatuity, the malevolence with which The Well of the .S‘ar'nrs'had
been received” in 1905, Despite Lady Gregory's claim that Synge had little interest in politics, he

certainly did not mind using the theater 1o challenge those critics who misinterpreted or unfairly
judged his plays. -

While the protesters equated anything less than a virtuous and heroic porirayal of the
peasant with the hated “Stage Irishman,” and the playwrights at the Abbey Theatre fought for their
artistic vision, life continued in County Mayo. Evidently, the battle aver the image of the Irish
peasant that led to roting in Dublin that January week in 1907 meant much more 10 others than it
meant to the people who had been portrayed themselves, So, after several years of inciting growing
wrath among nationalists by taking an inartistic stance that did naot always agree with the
Republican point of view, the Abbey Theatre began to challenge the opinions of nationalists
actively and to insist on the right 1o present a different perspective on the political state of Ireland

at the time, However, nationalism was not the only issue to spark controversy during the period.
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Abstract

The environmental impact of nanotechnology is the possible effects that the use of nanotechnological
materials and devices will have on the environment. As nanotechnology is an emerging field, there is debate
regarding to what extent industrial and commercial use of nanomaterials will affect organisms and
ecosystems.Nanotechnologies environmental impact can be split into two aspects: the potential for
nanotechnological innovations to help improve the environment, and the possibly novel type of pollution
that nanotechnological materials might cause if released into the environment.

Green nanotechnology refers to the use of nanotechnology to enhance the environmental sustainability of
processes producing negative externalities. It also refers to the use of the products of nanotechnology to
enhance sustainability. It includes making green nano-products and using nano-products in support of
sustainability. Green nanotechnology has been described as the development of clean technologies, "to
minimize potential environmental and human health risks associated with the manufacture and use of
nanotechnology products, and to encourage replacement of existing products with new nano-products that
are more environmentally friendly throughout their lifecycle. Over the years, human activities have
unintentionally devastated the environment, leading to climate change, global warming, digital carbon
footprint, pollution, ozone layer depletion, waste disposal, and many more issues. Therefore, protecting the
environment has become an important yet critical challenge for the human race. It is high time for us to
repair the environment. One of the solutions to these environment-related issues is nanotechnology.

Keywards: Nanotechnological materials, Ecosystems , Lifecycle , Environment , Pollution

What is Nanotechnology?

Nanotechnology is a branch of science and technology that deals with dimensions of less than 100
nanometers, especially for the manipulation of individual atoms and molecules. The concept was discovered
in 1959 by Dr. Richard P. Feynman, and the term nanotechnology was first coined in 1974 by Norio
Taniguchi. Nanotechnology can be used across all the other science fields, such as chemistry, physics,
engineering, and biology. It is even used to reduce and prevent damage and repair the environment.
Nanotechnology, also shortened to nanotech, is the use of matter on an atomic, molecular, and
supramolecular scale for industrial purposes. The earliest, widespread description of nanotechnology
referred to the particular technological goal of precisely manipulating atoms and molecules for fabrication
of macroscale products, also now referred to as molecular nanotechnology. A more generalized description
of nanotechnology was subsequently established by the National Nanotechnology Initiative, which defined
nanotechnology as the manipulation of matter with at least one dimension sized from 1 to 100 nanometers
(nm). This definition reflects the fact that quantum mechanical effects are important at this quantum-realm
scale, and so the definition shifted from a particular technological goal to a research category inclusive of
all types of research and technologies that deal with the special properties of matter which occur below the
given size threshold. It is therefore common to see the plural form "nanotechnologies™ as well as “nanoscale
technologies" to refer to the broad range of research and applications whose common trait is size. Everyday
products that use nanotechnology Nanotechnology may seem like something out of the future, but in fact,
many everyday products are already made using nanotechnology. Take these seven common products, for
instance:
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1. Sunscreen

Nanoparticles have been added to sunscreens for years to make them more effective. Two particular types
of nanoparticles commonly added to sunscreen are titanium dioxide and zinc oxide. These tiny particles are
not only highly effective at blocking UV radiation, they also feel lighter on the skin, which is why modern
sunscreens are nowhere near as thick and gloopy as the sunscreens we were slathered in as kids.

2. Clothing

When used in textiles, nanoparticles of silica can help to create fabrics that repel water and other liquids.
Silica can be added to fabrics either by being incorporated into the fabric’s weave or sprayed onto the
surface of the fabric to create a waterproof or stainproof coating. So if you’ve ever noticed how liquid forms
little beads on waterproof clothing — beads that simply roll off the fabric rather than being absorbed — that’s
thanks to nanotechnology.

3. Furniture

In the same way that clothing can be made waterproof and stainproof through nanotechnology, so too can
upholstered furniture. Even better, nanotechnology is also helping to make furniture less flammable; by
coating the foam used in upholstered furniture with carbon nanofibers, manufacturers can reduce
flammability by up to 35 percent.

4. Adhesives

Nanotechnology can also be used to optimize adhesives. Interestingly, most glues lose their stickiness at
high temperatures, but a powerful “nano-glue” not only withstands high temperatures — it gets stronger as
the surrounding temperature increases.

5. Coatings for car paintwork

We all know bird droppings can wreak havoc on car paintwork. To combat this, a company called
Nanorepel has produced a high-performance nanocoating that can be used to protect your car’s paintwork
from bird poop. The company also makes coatings to protect car upholstery from stains and spillages.

6. Tennis balls

Nanotechnology has found a range of applications in the world of sports equipment, with a couple of great
examples coming from one of my favorite sports: tennis. Nanotechnology helps tennis balls keep their
bounce for longer , and make tennis racquets stronger.

7. Computers

Without nanotechnology, we wouldn't have many of the electronics we use in everyday life. Intel is
undoubtedly a leader in tiny computer processors, and the latest generation of Intel’s Core processor
technology is a 10-nanometer chip. When you think a nanometer is one-billionth of a meter, that’s
incredibly impressive

Impacts of Nanotechnology on the Environment

Nanotechnology has the potential to have a significant impact on the environment. From saving raw
materials to decreasing greenhouse gasses , it can help us to repair the environment. It can majorly help us
with the following things:

Saving the Seas

We have all read the news about oil spilling into the seas, damaging the oceans, rivers, and marine life
residing within. The nanotechnology-based solutions help to save the seas in several ways:

It can yield a new generation of nanomembranes for the separation of water contaminants by removing and
reducing water contaminants.

Nanotechnology-based solutions can remove radioactive waste.

The advancement of nanotechnology can help to expand the water supply by developing cost-effective
treatments that can overcome the major challenges that current treatment technologies face.
Nanotechnology helps in water cleaning by utilizing iron nanoparticles to remove organic solvents in
groundwater.
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Cleaning the Air

The planet is warming, and the polar ice caps are melting, all because of an increase in the amount of
carbon dioxide. It is the biggest threat to the environment and the human race. Thus, it has resulted in
increased amounts of greenhouse gasses, leading to drastic climate change.

Methods for the separation of carbon dioxide from gasses are highly expensive and not competitive for
large-scale applications. However, the nanomaterial can work in the same yet cost-effective way without
even additional compounds. Various nanoparticles are being developed to reduce greenhouse gas emissions.
The addition of nanoparticles to fuel can improve fuel efficiency and reduce the rate of greenhouse gas
production resulting from fossil fuel users.

Battery Recycling

Batteries are made up of heavy metals like mercury , lead , nickel , and cadmium, which can contaminate
the environment and can cause potential threats to human health. But, with the help of nanotechnology, the
use of cathode particles from lithium-ion batteries has made it possible to recycle and regenerate batteries to
use as new ones.

Nanoparticles are likely to be dangerous for three main reasons:

1. Nanoparticles may damage the lungs. We know that ‘ultra fine' particles from diesel machines,
power plants and incinerators can cause considerable damage to human lungs. This is both because
of their size (as they can get deep into the lungs) and also because they carry other chemicals
including metals and hydrocarbons in with them.Nanoparticles can get into the body through the
skin, lungs and digestive system. This may help create ‘free radicals' which can cause cell damage
and damage to the DNA. There is also concern that once nanoparticles are in the bloodstream they
will be able to cross the blood-brain barrier.

2. The human body has developed a tolerance to most naturally occurring elements and molecules that
it has contact with. It has no natural immunity to new substances and is more likely to find them
toxic.The danger of contact with nanoparticles is not just speculation. As more research is
undertaken, concerns increase. Here are some of the recent findings:some nanoparticles cause lung
damage in rats. Several studies have shown that carbon nanotubes, which are similar in shape to
asbestos fibres, cause mesothelioma in the lungs of rats (see below)other nanoparticles have been
shown to lead to brain damage in fish and dogs

3. A German study found clear evidence that if discrete nanometer diameter particles were deposited
in the nasal region (in rodents in this case), they completely circumvented the blood/brain barrier,
and travelled up the olfactory nerves straight into the braininhaled carbon nanotubes can suppress
the immune system by affecting the function of T cells, a type of white blood cell that organises the
immune system to fight infections.

Application of Nanotechnology to Environmental Issues

Nanotechnology researchers and developers are using the following avenues to repair the environment.
Generating less pollution during the manufacture of materials.

For the production of solar cells to generate electricity at a competitive cost.

To increase electricity generated by windmills.

For cleaning organic chemicals that pollute the groundwater.

Cleaning up oil spills.

For the reduction of fuel cell costs.

For storing hydrogen for fuel cell-powered cars.

Negative Impacts of Nanotechnology on Environment

Nanomaterials can also have a negative impact. It has the potential to unintentionally form new toxic
products. Although there is not much information regarding the environmental risks of manufactured
nanomaterials. A few studies have been conducted to discover the impact of nanometers on the
environment. There is no clear guideline to qualify the effects. A workshop, conducted by the National
Science Foundation, and the US Environmental Protection Agency, to identify the risks concerning
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nanomaterials. The workshop aimed at determining the exposure and toxicity of manufactured nanoparticles
and the sustainability of nanomaterials.

Following a critical risk assessment, issues regarding nanoparticles were identified:
Manufactured nanoparticle’s exposure assets.Toxicology of nanoparticles. Environmental and biological
fate, persistence, transport, and transformation of manufactured nanoparticles.Recyclability and
sustainability of manufactured nanoparticles.

Conclusion

Today, nanotechnology is becoming more and more real, and there is a need for discussion about the
possible advances and impacts of technology on the environment. The increase in environmental problems
is visible. Nanotechnology can cause positive and significant changes to air quality, water quality, and
sustainable energy generation. It can help us to repair the environment and save it.

Nanotechnology has the potential to revolutionize our lives. This is because it presents almost unlimited
potential to make remarkable changes in virtually all fields ranging from medicine, computer technology,
construction, environmental remediation, food industry, to new energy sources .Despite presenting many
potential benefits in many areas, nanotechnology of today is still in its infancy as just a few projects have
been commercialized. Many are yet to undergo full lifecycle assessment. The number of nanotechnology
innovations continues to rise. However, the same cannot be said of research about their potential effects on
environment and biological systems. As the world readily adapts to this new technology wave, concomitant
effort should be directed to the understanding of their possible impacts. This is essential to ensure that
nanomaterials do not become the new hazard of 21st century. The long-long term sustainability of this new
technology may depend on the establishment of its risks.
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5G Technology Network is the next generation of
wireless communication. It's much faster and able
to connect with more devices than the existing 4G
LTE network. China is the first country to officially
announce its entry into the 5G era. 5G Technology
is ready to start in India soon as per government
planning. 5G is a 5th-generation mobile wireless
standard network after 1G, 2G, 3G, and 4G. The
whole article will expand the understanding of the
5G Technology in India

5G Technology: The Concept

5G Technology stands for fifth-generation
cellular networks, which is the most advanced and
fastest wireless technology available currently.
After 1G, 2G, 3G and 4G, 5G opens a new world of
possibilities and will provide higher multi-Gbps
peak data speeds.This will help in making
communication smooth, improve efficiency, enable
faster streaming and support not just working
professionals but also online learners to do more by
using the power of the internet.5G Technology will
bring more dependability, extremely low latency, a
massive network, and increased availability with a
fast data speed. 5G Technology will be able to
share a huge amount of data and connect people;
things virtually have the capacity to store, process,
and transmit a huge amount of data at high speed.

Generation Of Mobile NetworkBefore5G
Technology, we had four more networks, which
areusedextensively for various things, but the
introduction of 5G Technology will change the
whole scenario of the digital world; let's talk about
some previous networks used in the past and
present.

1G: It was introduced in 1980 on radio signal and
supported only voice calls

2G: It was introduced in 1990 on radio signal and
supported voice and data both

3G: It was introduced in 2000. It has the best speed
and support for calling, video, and conferencing.
4G: it was launched in 2010, with a peak speed of
100 Mbps to 1 Gbps supporting 3D virtual reality;

this is the network on which we are relying is
present.

5G Technology Spectrum Bands

5G Technology operates on three different
spectrum bands.

Low-band spectrum - offering exceptional
coverage area and wall penetrationMid-band
spectrum - provides faster speed and lower latency.
However, building penetration is lower than the
Low-band spectrum.

High-band spectrum - offers the highest speed, but
the coverage area and building penetration are
significantly compromised.

5G Technology : APPLICATIONS

The following are the applications of the 5G
Technology network in India:

Faster data processing- 5G Technology has a
latency rate of 1 millisecond and a speed range of
20Gbps and more. Thus data collected from various
sources can be processed at a fast pace.

High-speed mobile network- 5G will reduce
buffering and enhance the download speed on our
mobiles. It'll also help in good-quality video calling
and conferencing.

Internet of Things- 5G Technology will boost
development in the field of loT.

Artificial intelligence- 5G has added advantages for
machine learning, robotics and other programming
modules. It can provide faster processing of data.
Education- Due to Covid-19, Online learning has
gained a lot of momentum. But the speed of the
internet set up a big hurdle in education. 5G
Technology can help in faster connectivity and a
better learning experience. It'll also open new
avenues for learning.

Health sector- 5G Technology will help in the field
of Telemedicine and biotechnology. It will help in
spreading access to medical services to far-fledged
areas.

Employment Opportunities- 5G will open new
areas of employment in various sectors like the I.T.
sector, construction sector and Cyber sector.
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According to an estimate, it can lead to
employment opportunities for almost 5 crore youth
in India.

Government Services- 5G Technology can help in
better access and last-mile access to Government
services for the citizens. It will help in faster public
grievance redress and ensure transparency and
accountability.

Infrastructure OverhaulsmmWave is far more
complex to design for than low frequency
spectrum, and may require advanced levels of
training for RF engineers. Challenges of designing
for mmWave include poor signal range and
increased reflection from building materials. There
are also costconsiderationsas in-building mmWaves
require an infrastructure overhaul, with new
antennae, fiber cabling, and small cells needing to
be installed throughout a locale to connect
properlyA keyfeature of 5G NR - Beamforming -
enables ultra-precise data transfer but requires
high-level processing and input during the planning
and design stage. It’s a powerful tool that demands
significant design time investments.

The complexity of reliable, consistent low latency
With 5G set to enable smart technology like self-
driving cars and automated medical equipment,
latency can be catastrophic. Accurate, well
designed 5G networks are essential to minimizing
latency in these industries.

The cost of evolution

The enhancements that 5G brings don’t come
without investment. Most 5G equipment is non-
compatible with existing infrastructures, so
upgrading a network will mean upgrading its
antennae. It’s no small feat: rolling out 5G across
the US could cost an estimated $300 billion.

How to correctly plan 5G networks?

Operators,  engineers, and  system
integrators are currently publishing research on the
optimal strategy for planning 5G networks, but one
thing is for sure:5G network design requires
powerful software. India’s InitiativesBharatnet
project was launched in 2017 for providing digital
infrastructure on a non-discriminatory basis by
affordable  broadband  connectivity for all
households. The objective is to facilitate the
delivery of e-health, e-governance, e-banking, e-
education, Internet and other services to rural
areas.National Optical Fibre Network (NOFN)
aims at bringing a broadband revolution in rural
areas. Its objective is to connect all the Gram
Panchayats in the country with 100 Mbps
connectivity. As we have seen earlier, fibre

provides strong backhaul, thus facilitates the
adoption of 5G.High-level forum to develop 5G
roadmap - Recently, the Department of
Telecommunications set up a high-level forum to
evaluate roadmaps and create a strategy to adopt
5G in the country by 2020.Waivers for Private
telecoms -The government also announced a
subsidy of Rs 3,600 crore to private telecom
players such as Bharti Airtel, Vodafone India, and
Reliance Jio to establish Wi-Fi in rural areas as part
of the second phase of the BharatNetproject.The
government is working on creating a corpus of Rs
500 crore to fund 5G activity, India’s National
Digital Communications Policy 2018 emphasizes
the importance of 5G when it mentions that the
convergence of a cluster of revolutionary
technologies including 5G, the cloud, Internet of
Things (10T) and data analytics, along with a
growing start-up community, promise to accelerate
and deepen its digital engagement, opening up a
new horizon of opportunities.

Way forward: Increasing domestic 5G
manufacturing: Government should encourage and
boost its local 5G hardware production at an
exceptional rate if it needs to achieve the 5G India
dream. PricingRationalisation: Rationalisation of
this spectrum pricing is required so that the
government generates sufficient revenue from the
auction without affecting the roll-out plans for 5G
in India.

Filling the Rural-Urban Gap: 5G can be launched at
different band spectrums and at the low band
spectrum, the range is much longer which is useful
for the rural areas

CONCLUSION

Earlier deployment of 5G technology in
India will help companies design and manufacture
5G products and solutions in India, thus creating
some essential Intellectual Property Rights (IPR) in
the 5G standard. It is high time that India
strengthens the domestic telecommunication
manufacturing market to enable local industries to
capture both domestic as well as global market.
particularly on research and product development.
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Abstract
In the contemporary governmental system, the idea of "good governance" is crucial.
People in today's society are extremely conscientious and constantly aware of how the
government is operating. As a result, the government also seeks to appease the general
populace, who believe that good governance is a necessary complement to effective
economic policies and can help build an atmosphere that promotes strong and equitable
development. In addition, our current Prime Minister Narendra Modi makes every effort to
develop good administration at the federal level as well as in the states. The word
"governance” refers to all governing activities carried out by both governmental and non-
governmental entities, including families. The act or duty of exercising power to control
human affairs within a particular territory is a processor. Both normative and participative
governance are possible. Whereas the normative definition of governance is "value loaded"
and places emphasis on the idea of "Good Governance," the former places weight on
citizen participation in the process of managing the state. This essay aims to analyze the
idea of good governance and how it is applied to the nation's current administrative
structure.
Keywords: Governance; Relationship; Development; Sustainable; Perception
Introduction
Although not a novel idea, governance has existed since the dawn of human society.l
Generally speaking, the idea of governance has existed in human civilization ever since
people first learned how to live in a single community or society by making decisions and
putting into practice specific laws, rules, and policies to maintain order and harmony in a
single setting. To assure participatory democracy, human development, and the
achievement of globalization goals, the phrase "good governance" has gained importance
in the context of the restoration of democratic institutions (what may be referred to as the
third wave of democracy). In the early years of the post-second world, economic growth
and excellent governance were closely related.
As a result, the fundamental components of good governance in the political environment,

such as responsibility, the rule of law, public engagement, respect for human rights, and
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democratization, were frequently neglected. The term was primarily used by aid providers
to assess how well third-world nations performing in need of economic assistance were
doing. Because the World Bank was prohibited by its articles of agreement from taking
non-economic political concerns into account when evaluating loan applications until the
1980s, the focus remained on economics. In due course, non-economic aspects like the
environment began to be taken into account when the World Bank signalled a change in its
definition of good governance in its World Development Report, 1999. The fact that
economic factors alone are not the primary causes of human deprivation is now widely
acknowledged. Poor governance is rooted in social and political concerns as well. The idea
of good governance, its numerous issues, and possible solutions to these issues will all be
covered in this essay.

I1. Objectives of the Study:

The main objectives of this paper are:

1. To know about good governance

2. To comprehend what makes for good government.

3. To learn about the difficulties with good administration.

4. To offer solutions to these issues with good governance.

Research Techniques

The study is based on a review of the available literature and will use a qualitative
methodology. An attempt has been made to gather information from a variety of sources
while keeping in mind the nature of the problem and subject being researched. As a result,
primary and secondary sources are combined. Documents from International agencies
organizations, books, journals, speeches, remarks, and official announcements and
communications have all been used to gather and transfer information. Interacting with
other academics at international seminars, conferences, and workshops has helped me to
think more clearly about different aspects of the subject. This study mostly used a
descriptive methodology.

Significance of the Study

This theoretical research work is divided into four sections based on the literature review.
The study's goals, methodology, and research challenges are covered in the first section.
The brief but thorough background of the research problem is the subject of the second
section. In the third segment, an effort is made to emphasize the need for effective
governance. The final component of the study would discuss a summary of the findings. It

should be made apparent right away that it does not offer a thorough examination of all
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relevant variables and circumstances. presents an overview of the many concerns and
1ssues associated with good governance, instead. The outcomes of this work are anticipated
to be extremely beneficial for both students and policymakers in the subject of
development studies, in addition to scholars and professionals in politics and civil society
action.

An analytical viewpoint on good governance

The definitions of governance and good governance vary, however, they are not all
consistent. These definitions are founded on normative presumptions regarding the
implementation of new decisions inside organizations and the operation of formal and
informal structures. The concept of governance is intricate and multifaceted, making it
challenging to describe precisely. They are still unable to agree on its exact meaning with
any degree of clarity. Scholars have used a variety of definitions to describe government.
However, in a nutshell, governance is the process of making decisions and the method by
which those decisions are carried out (or not carried out). Tahir Naveed describes
governance as the use of social, political, administrative, and economic methods to manage
resources and organize people into official and informal bodies, institutions, and
companies. The World Bank has two linked but slightly different perspectives on
governance. The emphasis is mostly placed on "how political power is used to manage a
nation's affairs." In the second instance, the World Bank gives a more expansive definition
of the term. The "use of power in the management of a country's economic and social
resources for development" is how it defines governance. The United Nations Human
Development Report from 2002 gave governance a new perspective by referring to it as
democratic governance, which is crucial for improved human development. Respecting
people's human rights and freedom to participate in decisions that affect their lives as well
as keeping decision-makers responsible are all parts of democratic governance. It makes an
effort to increase the responsiveness of social and economic policies to the needs of the
populace.

Five factors must be present for governance to be effective. Political freedom, judicial and
constitutional protection of individual rights, a stable currency, universal access to
education and healthcare, and executive responsibility to a freely chosen legislature are
among them. Good governance is a process that promotes "staff incentives, training of civil
servants, administrative and fiscal decentralization, and dialogue between governments and
civil society," according to the United Nations Development Programme (UNDP).10 The

UNDP has also emphasized the following characteristics of good governance:
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Bureaucratic accountability, freedom of speech and information, effective and infectious
public sector management, and collaboration with civil society organizations.

The Fundamentals Of Good Governance

Based on the definitions provided above, the following characteristics of good governance
have been determined. In addition to being accountable, transparent, responsive, effective,
and efficient, the government should also be inclusive and equitable while upholding the
rule of law. More importantly, it assures the populace that corruption-free governance will
be practised. In addition, when making decisions, the government should prioritize the
opinions of minorities and pay attention to the voices of the most vulnerable members of
society.

Civil Society and Democratization

Good government is essentially impossible without democracy. A crisis of governability
could potentially affect a democratic government. To promote the principles of economic
and political freedom and development for people, as well as to boost mass participation—
features of good governance—a democratic system is necessary. When both the
government and the citizens share trust, this is considered to be excellent governance. In
this context, it has been argued that the only tenable normative ambition for modern
politics is to make states more dependable to everyone who must live under them by
improving their grace and civility in interactions with both their citizenry and one another.
In this context, it is crucial to emphasize the democratic system of government. The
populace must participate in government; both men and women in society should engage
in a range of initiatives and groups inside the executive and legislative branches. One of
the most crucial fundamental tenets upon which the modern system is built is the idea of
equality. This means that everyone will be able to enjoy the concept of equality contained
in each community without regard to their colour, background, or religious beliefs in terms
of rights, obligations, or public duties. Some scholars, such as Nasir Islam and David R.
Morrison, hold the view that democratization, civil society, and human rights are crucial
elements of sound government. Some academics have also backed up Mustafa Kamal's
claim that establishing a civil society is essential to effective government. A prerequisite
for good governance, political and economic reforms are thought to be driven in large part
by civil society. Excellent governance has been regarded as the distinguishing feature of a
civil society—that is, a society that upholds a democratic political culture with

accountability and broad public involvement in policymaking. Modern times have seen a

311 International Journal of Research in Social Sciences
http://www.ijmra.us, Email: editorijmie @ gmail.com




ISSN: 2249-2496 [ Impact Factor; 7.081

rise in the demand for civil society and human rights due to the process of the globalized
market that has been brought about by globalization and liberalization. It refers to giving
the people more authority, which is only achievable with effective government.
Accountability

One of the pillars of good governance is accountability, which refers to the government's
obligation to the people it governs as well as how those people can exert influence on the
government. The concept of accountability is intricate and multifaceted, making it
challenging to describe precisely. However, in general, accountability refers to the
procedure by which a person or group can be made to answer for their actions.
Accountability is typically used by political and civil executives (public officers) who must
account for the people. In the case of political accountability, people hold their
representatives accountable through the election. They carry out their duties in the name
and best interests of the people.

Political, social, and horizontal mechanisms can all be used to define accountability.
Horizontal accountability is a strategy or capacity for structuring accountability that relies
on the judiciary, the legislature (i.e., the Congress), or other independent institutions that
have the authority to investigate and ultimately punish any public official for improperly
carrying out their assigned duties. Horizontal accountability typically refers to internal
procedures in the executive branch. It consists of official interactions with the state and the
government. It focuses on internal oversight and check processes. Immediately, the
executive must inform the legislature of their choice. In other terms, horizontal
accountability refers to the capacity of state institutions or the government to hold other
public officials, agencies, or parts of government accountable for their actions. Elections at
the local and federal levels are the most evident formal instruments used in vertical
accountability (also known as "social accountability”) to connect the public and the state.
Vertical types of accountability involve citizens, the media, NGOs, and Civil Society
Groups (CSG) participating directly or indirectly in the process of holding the powerful
accountable. Accountability, in short, is one of the cornerstones of effective government.
Both forms of accountability are crucial to achieving the objective of good government.
Law and order

There is broad political agreement that the rule of law is a prerequisite for efforts to realize
the objective of good government. Justice is regarded as being essential to good
governance. As a result, it considers justice to be of utmost importance in creating a just

society where people of diverse backgrounds and beliefs can coexist peacefully and
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without fear of persecution. Equally crucial is the need for a just legal framework that must
be enforced impartially to fully protect everyone's human rights, including those of
minorities. For this to be implemented successfully, laws that call for an independent court
and an impartial, corrupt-free police force must be implemented impartially.
Transparency

The provision of transparency enables the public to learn about how the government makes
decisions. It is one of the key components of excellent governance as well. Transparency
or openness in governance is important in today's development process. Government
decision-making must be entirely transparent, and laws and policies must be implemented
in a way that is consistent with the principles of good governance. All information must
also be simple for both the media and regular folks to obtain and understand. By doing this,
it would be simple for the entire populace to monitor and comprehend the critical
information being disseminated regarding the operations and true state of the government.
Merit-Based Systems And A Lack Of Corruption

The most important player in successful governance is the government. Every state must
have merit-based appointments for public positions to survive. Similar to this, a system of
stringent accountability should be in place to check their performance to ensure that they
stay on course and do not stray from their primary purpose as defined by the state
constitution. Sadly, corruption is now so commonplace that it almost seems normal.
Inflating contracts in exchange for kickbacks, falsifying accounting in the public sector,
collecting bribes, and perverting justice and fairness at many levels are only a few

examples of its aspects. Corruption makes good government extremely difficult.

Focused On Consensus

There are many different stakeholders in society. In the event of a conflict of interest,
mediation between these many stakeholder groups with varied interest bases is essential for
successful governance. The government must make decisions that are based on consensus.
Today, "governance" refers to a set of connections where mutual interaction takes place to
produce decisions that are desirable for all stakeholders, as opposed to a style of
relationship where a small number of people have the ultimate ability to rule others. It
involves the systems, procedures, and organizations that people, businesses, organizations,
groups, and societies rely on for collaborative decision-making, implementation among

social actors, and conflict resolution.
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Efficiency and Effectiveness

When institutions and processes work well together, they yield outcomes that satisfy
societal needs while maximizing the use of available resources. The efficient use of
resources and environmental preservation are also included in the definition of efficiency
in the context of good governance. To improve governance and assure ongoing economic
and social progress, decision-makers should have a comprehensive and long-term

perspective. To ensure the most effective use of resources, a process must be in place.

Fairness And Inclusivity

The right of every person to opportunity to preserve or improve their well-being in an
equal and inclusive manner is a requirement of good governance. The requirement that all
organizational decisions be made within a framework that is outward-looking and future-

oriented makes this last point the most crucial good governance premise.

How Important Is Good Governance?

The decision-making and implementation procedures are what constitutes good
governance. Making the optimal decision-making process is more important than making
the 'right' choice. The study of good governance has grown significantly in importance in
the literature of political science, administrative sciences, and development studies because
of this. For several advantages, good governance is crucial. First and foremost, the
effectiveness of the relevant institution must be used to evaluate the quality of governance.
As a result, the institution's mission must be made clear. Then, to move in that direction, it
1s necessary to specify decision rights and processes as well as to set up a feedback loop to
monitor and manage performance. Governance refers to the methods used to exercise
authority, responsibilities, and controls inside an entity. Any institution, no matter how big
or small, profitable or not, from a single family to the major international organizations
that affect our daily lives, governance is important. Governance is therefore important to
humanity's quality of life today and to its long-term sustainability. Everyone agrees that
lasting socioeconomic progress is impossible without democracy, peace, and decent
administration.

Recent years have seen a greater emphasis placed on human development in the context of
developing civilizations. Development of human potential is what it refers to. Good
governance is a requirement for human growth, and it would guarantee that human

development is accompanied by human governance. Nowadays, it is commonly
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acknowledged that economic factors alone are not the primary causes of human
deprivation. Poor governance is also influenced by social and political forces. Thus, it is
evident that the central emphasis of the debate on good governance is the interdependence
of political and socioeconomic growth. It has been correctly noted that successful
governance entails political plurality with free and fair elections, spending far less on
military infrastructure and war preparation and much more on fundamental necessities like
healthcare, education, and amenities. Fighting graft and nepotism is necessary. This argues
that good governance should focus more on creating a political environment that is
conducive to social and economic progress. Additionally, effective governance must make
sure that state resources are spent on the growth of populated and productive areas rather
than arid and unproductive ones.

Governance essentially revolves around performance. Therefore, the goal of governance
in every community is to uphold transparency through the use of economic, political, and
administrative power. In essence, it works to build strong bonds between the rulers and the
ruled. To assist people in realizing their potential for enhancing the quality of their lives,
governance in this context refers to the nature of reciprocal interaction between social

actors as well as between social actors and public administration.

India's Challenges To Good Governance

Through diverse goals like swaraj, ahimsa, and Satyagraha, our leaders sought to establish
good governance in India during the time of its independence. Following independence,
the preamble to India's constitution placed a strong emphasis on moral and human
principles as well as the inclusion of everyone in the nation's government. The sixth and
seventh schedules of the constitution additionally contained other provisions for equity and
inclusivity in addition to these guiding principles of state policy. The 73rd and 74th
Constitution Amendment Acts reversed the trend by giving grassroots democracy
constitutional status and enacting several substantial modifications, such as the reservation
of seats for women. The second Administrative Reform Commission emphasized the
creation of an organization akin to an ombudsman to increase the administration's
accountability to the people. The Right to Information Act, which was passed by the
parliament on June 15, 2005, increased transparency and accountability in government.
Additionally, Narendra Modi, the current prime minister, emphasized the need for

inclusion, openness, and responsiveness in good administration. However, during the past
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few decades, the process of modernization and socioeconomic development has given rise
to a new set of issues about public policy and administration.

Even the best-laid plans have failed due to factors such as corrupt officials, needless delays
in the administration of justice, societal attitudes, complicated administrative procedures,
rigidities, and an overly centralized administrative system. A good government's "engine"
is bureaucracy. The government put into effect a variety of welfare programs, including
PDS, NRHM, MGNREGA, and the Prime Minister's JAN DHAN YOJANA. can have a
significant impact on effective governance. However, due to the corruption that exists

among our officials, our government is unable to successfully implement these programs.

Suggestion

The rules should be followed when making decisions and enforcing them. In a democracy,
each government shouldn't prioritize party goals over the demands of the populace.
Therefore, choices made by the government should be made public.

Social media can also support the effective operation of good government.

All men and women should have a voice in decision-making, from the lowest levels to the
highest, to enable participation from people from all walks of life.

The public should be involved in the budget preparation process. The finances of the
various departments should be continuously monitored by the government.

Public servants should constantly strive to do better.

People can discuss a variety of governmental issues and offer solutions through open
Internet forums, which will be advantageous for the gov't itself.

The government should be willing to test out new initiatives. Officials should always make
an effort to learn from others' experiences.

All decision-makers should accept accountability for their actions, both individually and
collectively.

Fair election procedures are crucial for effective government.

Requests and complaints should be addressed as soon as possible.

Conclusion

'‘Good governance' is a multifaceted concept that plays a major role in the conversation
about development. It is regarded as the essential component that must be included in the
development strategy. However, in recent years, "good governance" has been emphasized

by development experts as a requirement for progress. According to the explanation above,

316 International Journal of Research in Social Sciences
http://www.ijmra.us, Email: editorijmie @ gmail.com




ISSN: 2249-2496 [ Impact Factor; 7.081

good governance is the art of administration in which all public decisions and other matters
are handled transparently, government officials are held accountable for their actions and
recruited based on merit, and the divide between the government and the populace is
closed. These elements of excellent governance all work well together. The topic of
achieving effective governance has received attention from academics and professionals. A
democratic government and good governance are frequently associated by scholars. When
the people's permission, legitimacy, and accountability are the foundations for the
government's decisions and actions, governance becomes excellent. Since the problem of
corruption, excessive bureaucracy, and inefficiency has slowly seeped into the country's
administrative structure, progress has stalled, and the gap between the rulers and the ruled
has grown, good governance has become extremely important in every state. The inability
of them to communicate effectively has always prevented the development of a system that
upholds the principles of accountability, transparency, and responsiveness. According to
the paper's conclusion, good governance promotes human development by ensuring social
and economic equality as well as public engagement. The development of a strong civil
society must be the ultimate goal of good government. The good is not a static idea, it
should also be noted here. For popular aspirations to be realized, good governance must be
put to use. The goals must be grounded in a feeling of dynamism and realism. Today, good
governance is not only a key topic in discussions about development but is also seen as an
essential component in the formation of a country.

proper application of several aspects of governance, such as responsibility, objectivity,
openness, responsiveness, and the rule of law. Enhance the standard of governance. It is
crucial for the government to continually evaluate its work and make improvements as
needed. It is impossible to build good governance in the truest meaning of the term without
the "engine of good governance," which is bureaucracy. Bureaucracy should be people-
oriented and duty-bound. The concept of good governance would be meaningless without
the elimination of corruption at all levels of administration, from the lowest to the highest.
The government must put a priority on resolving the states' urgent concerns if it wants to

overcome insurgency difficulties, which are a major roadblock to good governance.
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