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ABSTRACT: Approximately 450 million individuals 

worldwide suffer from mental and behavioural problems. 

During their lifespan, one out of every four people will 

acquire one or more of these diseases. Neuropsychiatric 

illnesses account for 13 percent of total Disability Adjusted 

Life Years (DALYs) lost globally due to all diseases and 

accidents, with that figure anticipated to climb to 15 

percent by 2020. Psychiatric diseases account for five of 

the top 10 causes of disability and death worldwide. 

Mental disorders not only impose a huge psychological, 

social, and economic burden on society, but they also 

elevate the risk of physical ailments. Given the existing 

constraints in the effectiveness of treatment options for 

decreasing disability caused by mental and behavioural 

disorders, prevention is the only long-term strategy for 

minimizing the burden imposed by these diseases. The 

relevance of risk and protective factors in the development 

of mental disorders and poor mental health has been 

explored by social, biological, and neurological sciences. 

From prenatal life onwards, biological, psychological, as 

well as societal risk and protective factors, as well as their 

interactions, have been uncovered. Because many of these 

variables are changeable, they may be used as targets for 

preventive and promotion efforts. This article covers a 

variety of mental health topics. 
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I. INTRODUCTION 

A Fuel cell is a gadget that changes over energy. This will 

utilize hydrogen's power. Hydrogen is an adaptable fuel 

that might be utilized to control nearly anything. Its 

adaptability permits it to produce spotless, long haul 

energy in the regular world. The working of a fuel load cell 

is direct. It's just an electrochemical cell that changes 

substance energy from fuel to power. It happens when 

hydrogen and oxygen respond electrochemically. The 

electrolyte works with the section of electrons starting with 

one terminal then onto the next. There are a few 

classifications relying upon the electrolyte types[1], [2]. Its 

activity is easy to appreciate. It is a safe and 

environmentally well-disposed other option.  
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The substance interaction discharges energy as electron 

stream, bringing about the development of electrical 

energy. In 1839, legal counsellor and researcher William 

Grove gave the principal exhibition of a straightforward 

fundamental energy component. In his investigation, water 

was electrolyzed into hydrogen and oxygen by passing an 

electric ebb and flow through a battery, then, at that point, 

the battery was supplanted by a mustimeter, and a little 

momentum was acquired through it. The merchandise are 

neither contaminations nor inconvenient to the climate. By 

recombining, the electrolysis is turned around, and the 

items are water. Subsequently, an electric flow is made[3]. 

The hydrogen fuel is being scorched or ignition happens in 

straightforward response, which is addressed as follows:  

2H2 + O2 → 2H2O 

The construction of a fuel cell is made up of three parts. 

Cathode, Anode, as well as electrolyte are the three 

components. At the anode as well as cathode, the reaction  

occurs. The hydrogen gas ionizes at the anode of the 

electrolyte in the energy component, bringing about the 

arrival of electrons and the arrangement of H+ ions.  

Anode:  

2H2 → 4H+ + 4 e- 

This response brings about the arrival of energy. The 

oxygen responds with the electrons set free from the anode 

and the H+ particles from the electrolyte at the cathode. 

Water is framed as a result of this.  

Cathode: O2 + 4e- + 4H+ → 2H20 

 

 
Fig 1: Representation of construction of fuel cell. 

 

Any kind of fuel cell has three parts in general. Anode, 

Cathode, and Electrolyte are the three components. 

Electrolyte is the most important component of every fuel 

cell. The nature, properties, and functioning of an 

electrolyte are determined by its type. Subsequently, the 

sort of electrolyte utilized is said to characterize the kind 

of fuel used. Anything sort of power device is used, the 

guideline of activity continues as before. Whenever these 

three fragments are viewed as together, the substance 
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response happens so that electric power is produced 

without hurting the climate. The catalyst may be present at 

the anode. Platinum powder may be used as a catalyst. 

Alternatively, platinum electrodes may be utilized in 

certain configurations. The hydrogen fuel is oxidized with 

the help of the catalyst. Ions and electrons are formed from 

hydrogen gas[4], [5].  

The ions go to the cathode through the electrolyte. When 

they reach the cathode, they mix with it and begin 

interacting with the oxidant, resulting in the production of 

water. Ions flow through, resulting in the generation of 

energy. Nickel is used as a cathode catalyst primarily. This 

interaction produces energy at the load, and one of the side-

effects of the cycles is water. At full burden, the energy 

component can produce up to 0.7 volts of power; required 

voltage power might be accomplished by interfacing the 

energy components in series, and wanted current can be 

acquired by associating the energy components in equal. 

This procedure doesn't harm the climate. Be that as it may, 

there are misfortunes in the instrument. Somewhat, these 

misfortunes might be diminished[6]–[8]. These 

misfortunes bring about a lower voltage when the current 

rate is expanded. Misfortunes incorporate ohmic 

misfortunes, initiation misfortunes, and mass vehicle 

misfortunes, which are brought about by the mass 

consumption of responsive species[9]. 

A. Classification of fuel cell 

The kind of electrolyte employed in the functioning of a 

fuel cell determines its classification. This refers to the 

chemical properties of the fuel cell type. The operation's 

kind is determined by the sort of electrochemical reaction 

involved. Certain variables, such as the amount of fuel 

needed, influence the kind of electrolyte utilized, which 

determines the sort of chemical reaction that occurs in the 

mechanism. In addition to these features, the fuel cell's use 

will undoubtedly be influenced. There are fuel cells that 

are intended for certain use. Each fuel cell has its unique 

set of characteristics, benefits, and drawbacks. These are 

what determine their potential. Their applicability is 

determined based on this. There are still continuing studies 

that will lead to the development of a newer fuel cell. Every 

fuel cell has its own electrolyte, operating temperature, 

anode and cathode reactions, uses, benefits, and 

drawbacks[10]. 

B. Applications 

Fuel cells are gaining popularity as a consequence of their 

efficiency. The method is quite basic. The fact that it has a 

low emission mechanism and is quiet attests to the fact that 

it offers a location that may be exploited in today's era. It 

illustrates that this technique has so many relevant qualities 

that it outperforms conventional combustion engines, 

pistons, and turbine technologies. Fuel cells offer qualities 

that enable them to be exploited not only on a small scale, 

but also on a massive one. Fuel cell technology has built 

such a strong presence in the globe, from portable power 

systems for mobile devices to cars, electronic equipment, 

and the major usage in the Apollo space station in NASA's 

space shuttle[11]. 

a. Stationary Power 

Because of their more noteworthy productivity, energy 

units have tracked down far and wide use in power 

creation. Both the low and high temperature power 

modules can possibly be utilized in this application. 

Energy components like PEM, SOFC, and PAFC are 

regularly utilized in little power frameworks. Both the low-

temperature and high-temperature power modules have 

applications. Low-temperature power modules, as a 

general rule, offer the advantage of having a speedier 

beginning up time. For fixed applications, 40000 active 

times are required. This startup working period is a critical 

hindrance in energy component activity. High temperature 

energy components, like SOFC and MCFC, are accessible. 

These sorts of energy units might be utilized 

straightforwardly in lieu of a hotness cycle or by 

implication in mix frameworks of cycles[12]. 

b. Transportation 

In today's world, transportation is very important. In 

nature, the current technologies are not ecologically 

sustainable. As a result, technology must be updated. 

Scientists have discovered that PEMFC technology may be 

used to show cars. This technology may take the place of 

earlier, more complex technologies. The low operating 

temperature range of PEMFCs is a benefit. For 

transporting gadgets, PEM methods are appropriate. The 

primary advantage is that these technologies do not need 

pure hydrogen as a fuel and may run without any moving 

components. It also doesn't seem to have any major 

poisoning mechanisms. Benefits have lately been 

acknowledged by a number of businesses, including 

BMW, Delphi Automotive Systems, and others[13]–[16]. 

Companies using PEM fuel cells to replace hydrogen 

combustion engines have created SOFCs as an auxiliary 

power unit. It was successfully applied in the BMW 7-

Series. 

c. Portable Devices 

This will be one of the most broadly used fundamental 

employments of energy component in hardware like 

versatile PCs, cell phones, and phones, with military 

applications being one of the most fundamental. As far as 

development, this area will join supportability[17]. 

d. Space Applications  

This technology has shown to be the most feasible choice 

for conventional energy resources in space applications. It 

can provide a constant electrical supply of 1.5 kilowatts. It 

was shown admirably during the Apollo missions. The 

strong alkaline fuel cells proved to be very dependable. 

The fuel cell can provide almost 12 KW for long periods 

of time and 16 KW for short periods of time. The shuttle 

program is a significant and exceptional source of 

dependability in and of itself. This supplied not only 

electrical power but also served as a source of water for 

people in orbit. 

C. New development and future technology 

The Jet Propulsion Laboratory in Pasadena, California was 

quick to plan and foster the Direct Methanol Membrane. 

It's a persistent interaction. They were first utilized in quite 

a while and NASA space applications. Nonetheless, it was 

subsequently found that they were equipped for assuming 

a significant part in transportation and the utilization of 

versatile devices. Ballard Power, Motorola, the Los 

Alamos National Laboratory, and Manhattan Scientific are 

altogether dealing with direct methanol energy component 

research. A convenient cell phone, as per Motorola, will 
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actually want to remain completely energized on reserve 

for a month rather than days. Moreover, the firm has said 

that their adaptation would be industrially open in three to 

five years. Microbial power devices additionally produce 

energy from human excrement. The innovation has 

advanced to where exhibitions are occurring and the 

discoveries are being broke down in labs[18]–[21]. Since 

microscopic organisms utilizes chemical to oxidize the 

substance, electrons are freed all through the cycle. 

Numerous organizations use fluidized bed gasification to 

control strong oxide energy units, which uses second rate 

high debris evaluated coal. India is an agricultural country, 

and numerous provincial areas are without power. 

Anticipating the end of this escape clause, which, given the 

world's expanding innovation, should be done when 

achievable. For our mechanical purposes, we might believe 

the power module to be the most savvy, clean, non-

dirtying, non-unsafe, durable, and environmentally 

amicable choice[22]. 

D. Efficiency of fuel cell 

Power module productivity is characterized as the 

proportion of electrical energy produced to the hotness 

made by consuming the fuel its enthalpy of development 

since power modules use materials that are generally 

scorched to deliver their energy. In essential terms, energy 

unit proficiency might be depicted as far as the amount of 

force that can be acquired from the fuel. At the end of the 

day, it's the proportion of result to include. 

E. Technical tasks impeding the commercialization of 

fuel cells 

The commercialization of energy components is focused 

on their reliability and sturdiness. This is vital for end-

client adequacy. The energy component industry need a 

method for working on functional resistance to get end-

client endorsement. Be that as it may, there is a distinction 

between flow energy component examination and end-

client needs[23]. 

a. Reliability for end – user acceptance 

Functionality, cost, performance, and environmental 

effects are all factors that influence end user acceptability. 

Fuel cells with a motor have comparable operating 

characteristics to internal combustion engines. Fuel cells 

are ecologically benign, and they create electricity without 

making any noise owing to the lack of mechanical 

components. The major drawbacks of fuel cells are their 

efficiency as well as their dependability. The former isn't a 

problem since fuel cells have a considerably greater 

efficiency than internal combustion engines. As a result, 

the primary difficulty is ensuring dependability in terms of 

end-user acceptability. Other problems include additional 

costs incurred as a result of unplanned repairs[24]. 

Technology readiness levels: 

With the assistance of rehashed stages and criterial for 

leading the appraisal, a strategy that upholds repeatability, 

consistency, and routineness ought to be laid out. This 

strategy is utilized to survey the level of development for 

some random innovation. The power device mechanical 

preparation level is a proportion of how probable it is for 

energy units to get scaling-together objectives for 

toughness and reliability. The objective of the assessment 

is to give a mutual perspective of the present status of 

innovation all through the entire advancement chain. The 

innovation preparation levels in Figure 19 are parted into 

ten classes, with TRL 0 being the most minimal and TRL 

9 being the most elevated. TRL 1 and 2 catch the future 

related to creating innovation. TRL 3-8 are utilized in 

modern improvement projects, while TRL 9 is utilized in 

commercialization drives. A thorough assessment of the 

level of power device innovation readiness may be 

contrasted with a complex handling plant. The TRL of 

most merchandise is by and large self-evident, however the 

TRL of an energy unit is as yet indistinct. Power device 

items are currently available at all TRL levels, going from 

essential exploration through show in business frameworks 

to execution. A few examinations in view of writing have 

been directed on ideas like impetuses and multiphase 

streams in the channel, as well as their arrangement. The 

last standard, TRL 9, is worried about end-client adequacy, 

which incorporates power module cost, usefulness, and 

execution. Since the power module is a repeatable unit, a 

part disappointment is probably going to affect the entire 

stack's exhibition. This fundamentally implies that a 10% 

composite part disappointment would probably raise the 

expense of a power device framework by 60%. An 

extensive appraisal of power module reliability is basic, 

especially for coordinated handling frameworks and 

mechanical turn of events. It is in this way basic to make a 

precise evaluation of energy unit steadfastness in light of 

innovation development and approval, since these are the 

primary factors that lead to high power module expenses 

and helpless accessibility[25]. 

b. Factors impeding reliability of fuel cells 

The expense of upkeep and fixes is probably going to rise 

contingent upon the timeframe and sort of the fixes 

required. It's important that both the cell directs and the 

cells in the stack work similarly. The increasing method 

should be totally inspected to check that it is viable with 

the working elements and hazard related with the power 

devices and frameworks utilized in the increasing. These 

rules are critical in guaranteeing that power module 

advances are broadly taken on. It's basic to address 

unwavering quality issues to bring down the expense of 

energy units and make them monetarily available. It's 

trying to keep the working boundaries of directs in an 

energy component stack predictable. As per the writing, it 

is truly challenging to keep a steady and uniform stream 

dispersion of reactants in energy components. A takeoff 

from the similarly appropriated reactants will unfavorably 

affect the cell's general exhibition. The significant expense 

of a power device might be impacted unfavorably by 

successive fix and upkeep, which can prompt helpless 

constancy. In a miniature reactor increasing using similar 

seclusion as power devices, a few issues were featured in 

the writing. The inconsistent stream dissemination in 

power modules might be controlled to work on their 

presentation on the off chance that the bipolar plate math 

configuration can be streamlined accurately. 
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II. DISCUSSION 

The electrochemical cell and the conventional dry cell are 

quite similar to the fuel cell. Each and every fuel cell is 

made up of three basic components. Cathode, anode, and 

electrolyte are the three components. They are wired into 

the electrical system. There are no rotating parts in this 

structure. As a result, they have a design that is both simple 

and effective. The type of electrolyte used determines the 

classification. Fuel cells, which are often considered as an 

alternative for fossil fuels, were also examined, with the 

merits and downsides of fuel cell usage rigorously 

assessed. The usage of fuel cells in many sectors has been 

widely investigated. Private automobiles, public transit, 

buses, and fuel cells on trains are all examples of fuel cell 

usage in the automotive sector. The most recent technical 

breakthroughs in each area were addressed in further 

detail, with the expected trajectory of each of these projects 

being emphasized. 

III. CONCLUSION 

Fuel cells are a low-emission technology that is simple, 

ecologically friendly, and efficient. Because of these 

characteristics, fuel cells may be used in a broad variety of 

applications. There is a push to figure out how to produce 

as much energy as possible in a sustainable manner. Fuel 

cells have the potential to be a technology that can produce 

energy with no harmful by products. As our need for 

electricity increases, it becomes more important than ever 

to discover innovative methods to fulfil it in a responsible 

and safe manner. The storage and transportation of 

renewable energy have been the limiting issues in the past. 

Electrical power from environmentally friendly power 

sources can be provided where and when it is required, 

neatly, effectively, and economically, because of the use of 

energy units and hydrogen innovation. 
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