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= Delegates are requested to suhmitgbstract not exceeding 250 words using Times New Roman, Font size
12, Line Spacing 1.5, 1 inch margin on all sides and Key Words. Abstract should have the title of the paper,
details of the Author/s (Name, Designation, Affiliation, Mobile No. and Email ID).

* Once the abstract is selected, Delegates are requested to submit the Full Paper as per the format

communicated through mail.

« The abstract and full paper should be mailed to ani
Student Presenters should submit Power Point Presentation on or before 21/06/2022.

Papers will be sent for Peer Review. Selected papers will be Published in peer reviewed journal.
The Best Paper will be awarded. There are also prizes for the Best Presenter (Online & Offline).
All other papers would be published in the Proceedings Volume (book of abstracts) released by the College.

Publication Fee will be intimated to the author, if selected for publication.

-

Abstract Submission 25 May 2022
Registration Fee:
Notification of Acceptance of Abstract 30 May 2022
Participation : Free
Full Paper Submission 10 June 2022

Presentation ;: ¥150

Notification of Acceptance of Full Paper 15 June 2022

. X 24 & 25 June
Seminar Date i | 2022




St. Francis de Sales College is munagﬁj by the Missionaries of St. Fran!.-?:. de Sales [MSFS) of South West
India Province, who firmly believe that 'the education of the heart is the heart of education' hailed by its
Founder. Fr. Peter Marie Mermier. St Francis de Sales College came into existence in 2004 with the
motto: Excellence, Transformation and Efficiency. It is a minority recognized Institution, permanently
affiliated to Bangalore University with Undergraduate (BA. BBA, BCA, BCOM, BSC), Postgraduate (MA,
MCOM. MSC. MBA) and Postgraduate Diploma Programs. In the year 2018, the College obtained 2(f) and
12(b) Recognition under the UGC Act of 1965. AICTE approval for MBA was obtained in 2020. The College
was granted “B++" Grade by the NAAC in 2021. The College is also an ISO Certified Institution.

The department of Science was started in the year 2009 with the triple main BSc in Math, Electronics and
Computer Science. At present the department offers three Bachelors of Science courses; BSc (MEC:
Mathematics, Electronics, Computer Science) and BSc (PCM: Physics, Chemistry , Mathematics), BSc
(CIP:Computer science, Journalism, Psychology). The Department is regularly involved in activities that
promotes and nurtures research aptitude in students as well as to promote science and science
awareness. The Post CGraduate Department in Mathematics offers MSc in Mathematics.

B THEMES nNKURA
* Technology for energy storage

and security Science is extremely diverse but converging and overlapping.
N BTG ELAETER GO EGITT O  Considering the importance of science and mathematics in

the energy crisis today's world, it becomes essential to undertake scientific
TS S e R S U e L el Ta ]  global inquires in various aspects. This seminar is a crucial step
= Recéntdevelopment in Solar of the Department of science, St. Francis de Sales College
‘-5{;:Pow_e;i:erhnnlogies : towards bringing various branches of science and mathematics
8 Technical solution to the energy together. The seminar will focus on nurturing the research

. cris 5 e culture among Post graduate as well as graduate students
through paper present: ons.
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A FRANSALIAN INSTITUTE OF HIGHER LEARNING

Peraanently Afjated Wo Bangaloro University || AICTE Approved

Repaort - Student Nattional Seminar

- Title Global Enerpy Crisis- Causes, FiTects & Stralegies
Date of Event(s) | 2410672022 _
Department | ‘ Ilu;|1nrtm-u;u ol Science
Association . _ ) .
Venue C Seminir hallia™ Noor), Cioogle Meetit mline)

Feumber of Pamicipants 130 -
larcer Audience CUGPG Stwdents _ _

Resource Personis) keynote Speaker:

C with gualification | Ms. Smitha Kamath. Founding Director at Praanapoorna
i | Collective 1L Research and development of natural products.
' | Bengaluru, Karnataka, [ndia. ) R
| ———— Pl F'I_ e [
Books (il published) —  NA S ] ]

| Industrial visit place (il |
applicable)

| S
Event Coordinator L Ms Rashe N

“Science is c:;ﬁ-]nul}- diverse but converging and o erlapping. Considering the importance
of science and mathematies in today s world. 1t becomes cssential 1o undertake scientific
ulobal inguiries in various aspects. This seminar is g crucial step of the Department of

" ecience. St Francis de Sales College towards bringing various branches of science and

| mathematics together. The seminar will Togus on nurturing the research culure among Post

al

r | wraduate as well as graduate students through paper presentations. Ankuram 2022 National
s £ 2022,

Student’s seminar wis conducted on 24th June

This vear. Ankuram 2022 could bring the students betore the mindfulness ofa resource
pcrm-n like Ms. SMitha kamath, Founding Director at Prasnapoorna Collective LLP.
research and development of natural products,Centre tor Envirenmental Law [WWL i
India) Pragnapooria Collective.Bengaluru, Karnatuka, India. Smitha is reviving Natural [
Products and mainstreaming sustaimable chemical-free bifestyle through Praanapoorna
Natural products. Also exploring Circular Econonny with handerafled local production and
consumption of natural alternates with community production model with Praanapooria
Collective, Post engineering, she has worked in corporate world for 16 vrs in the areas of
strategy and “pcmﬂuns excellence including BPR. BSC and championing eross-functional

| strategic mitiatives.
Founded PraanaPooma Collective — mainstreaming sustainable lifestyle by reviving

Electronics City P.O., Bengaluru - 560 100
Tel.: 0BO-27B36065 / 27834611, Fax: 0B0-27832299, Email' principal@sfscollege.in
www.sfscollege.in
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Iy Byl O veesirge goodead the studemts iy sessbonn coechinhi Tor ollline session. Ma
Fadomasarhe Dy Pandihant hept gaiiding the stadents an session cosghin theoughont the
Ol sossions Mhsoc e onder amprove e elticacs of the online evaluation Tor bead
PO nlaten and st pager. revies comimittee ssivted the entine sessiins

Fnaugural Session

Phe session started with the welcome amd introduction o Ankuram 2022 by D Nebula
Murukesk, Head tk‘|‘.lr1llt¢l1l of Scwence, Desalie Hﬂ;piku introduced the \[ll:.lkd.'r'lll the
LL'I_"- 1 the -Illl.]H.'I'I'I..'L‘. ‘ mer on Ms Soniihia H-Jl'l'h.l“'l took gver i session ||'Iﬁ'l]':':|1 i L.L-:,”ch
address. Ms Smitha kamath expliined aboul plistac rewse, recveling and also win sl reuse
plasti '

Vechnical Session 1:

Fhe keynote address was followed by oral presentations by the student parbicipants | here
were 1T presentations under Technical session | Al the presentations were based an the
theme and subthemes given by the department.

Technical Session 2(Online): |

Fechnical session 2 continued adter lunch break. The Technical session 2 apencd with the
welcome and introduction of two session chairs D, Pandikani M and Ms. Padmavathi ¥
Later on the session had oral presentations by students. There were 4 presentations in
techmical session 20 Al the presentations were based on the theme and subthemes given by
the departmen |

 Prach Parhar Paresh, Samuoel G oof Christ Acidemy Institute tor Advance Studies was

announeed s the best presener online by the Department Coordimator Ms Rashme N and

Cat the end the purticipunts were requested 1o submit the Teedback Torm through the link

provided through mail so that they can receive the certilicate 1 was also intormed that e

presenter certiflivate would e osent separately throngh mail withins [0 duvs and the best

paper award wanner will be mtimated theough mail after reviewing the papers and also by
considering the recommendations of the chair and the co-char,

Yaledictory Session:
e valedictory session started with the concluding remarks by Ms Rashmi N, Coordinator,

Department of Science ds well as the seminar organising Seeretary. Ms Rashimi N
consolidated the day s procecdings. There were a total of 23 presentutions. AL the end the

- participants were requested o submit the feedback Torm through the Tink provided through

mail s that they can receive the certificale. 10 was also informed that the presente
centilicate would be sent separately through mail within 10 day s and the best paper awand
wanner will be intimated through madl after reviewing the papers and alse by considering
the recommendations of the chunr and the co-cha



Ashish Robi Bara, Arun MO& Kunal [k ol W1 Sem Bsc rlOMSE T rinees de Sales

College. Wangalore was announced us the Des presenter al the end of the sesson by Ms
Smitha Namath, tounding director. praganapooma colletive TEEY Desalite Iluanu and

Desalite Pooja Bhate did the MO for the entire session. Later on, a sote of thanks was |

enpressed by Desalite Aney 18
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Studies on current trends in hivetlanal as a biofuel
Vaerwn HOD, Rinboae Mushatrary, Regimol € Geprge
MES De Sutes College, Bangalore
lur corvespondenee | mail: regimolggcorged stscollepe.in
Abstract
Biofuel is a fuel that is produced over w short tme span from bomass and is ethanol. butane,
methane, methyl or ethyl esters of faty acids, This 15 incontrast to fossi) Tuels sueh as ol
which are evolved over by very slow patyral processes.  With the petroleum eseryes
dimmishing and as o1l prices continue o rise, there 1 a dire need 10 explore alternate fucls

Phe paper analyses current developments in processing and producing ethanol as 2 biofuel
and ats advantages and Limitations. Using biocthanol as an additive o petro

Cun prodiets
considerably decreases the emissions of toxic chemicals 1n exhaust gases, and also it does pot
release of extra catbon dioxade into the atmasphere: Thus biocthanol as brotuel can conmribule
10 the global climare changes by reducing the carbon emissions and thus the carbon toot print

The sources ol broethanol are mamly various sugars and starch A very dilferent souree of
cthanol s hignocellulose from plant biomass, which are the residucs of agriculmure and wood
industry as well as manicipal waste. Other wav ol producing octhanol s from murine
sources like algae. mucrovrganisms found in sca and sing sea water mstead o Tresh waler

Phus, muzine biomass, incroorsanism and seiwiter misture has o potentiol tur broethanol

production
Rey words: brofuels, bioethunol, carbon enssions, bivmass, fossil fucks
1. Intraduction

Ethanol (CZHOOY o a simple liguid aleohol that is Tormed from the fermentation ol suy
in thew natural oceurrences or benyg derived from starch-rich griains or hanocellulosie

s

feedstock. Ethanol is also called cthyl atcohol, grain aleohol, or simply aleohol, and is used
as a dismiectant. an organic solvent, a chermical Teedstock. and 4 transportation higud tuel,
Currently, ethanol s produced commercially from 4 vanety ol feed stocks via fermentation
where the yeast. Saccharomyces cerevisiue 1s used 1o [erment the sugars derved Trom the
starch m corn. OF the ethanol produced, 15% used s strony aleoholie beverages, another
5% is used i chemical industry and the rest 700, of clhanol s used as the fuel

combustion engines.

Fthanol as an engine fuel has many advantages over rasabine fike fis ogher octuns ning
and steam pressure. The presence ot axveen n ethanol molecule results i 33%, fower CrLerEy
coment - cthanol relatnve woadentica] w cight purtion ol hvdrocarbon {uasolime) The
environmentally friendly properties of ethanal we of areal importanee. Unlike
combustion of fosstl tuels, burning ethanol derived Trom biommsss dug
additional CO2 into atmaesphere| 1.

e

s ool lead woemission of

AL present almost all ethanol, mcludimg tuel ethanol is obtained from radivonal soseee ik

sucrose and starch. Therefore much attenion hys boen prd 1o plant diomuss s potentul
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2. Chemistry ol Binethanol

Fithanol s o u,'l.nnch sl chenmeal mwleculy, conpused ol o atoms ol carbon e
ivadiogens b one oxygen: N chiemical strietire s C 0O or CHOT with the presence ol
the O group. The presence of O proups muhes the etlamol o polar molecule Morcover. th
reactivaty ol the hvdroxyl group permits s ready conversion o mdusteslly scenilicant

products - andantermediates v dehvdration, debvdrogenation, and - condensation
cthentication, and or oxidation reactions

The synthesis ol cthanol can be performed botly by chenmcal and microbiological processes
In the chemical process ethanol is produced by ethylene hydraton, while the microhiological
process it is produced by fermentation using yeast mainly Saccharomyces corevasiie s east| 2|
In the chemical process, cthanol is manufactured by reacting o cthane with steam The
tormation of the ethanol is exothermic. and the reaction is reversible. The chemical reaction
tor the production of ethanol s as below

CHCH2 ot H2 O CHACH2 OML ) AH==35 K0 kol

Currently, the world cthanol production i carried out manndy by the biological mcans,
referred 1o as aleoholic or ¢thanolic fermemanon, In USA. ethanol i produced Trom corm
while in Brazil uses sugar cane. In the Furopean Union ethanol 1s produced from sugar bect,
maize. wheat. barley, and rye, China is the fowrth ethanol producer i the world and theis
production process is based on corn, wheat, rice. and sarghum. But mdependent ot the
biomass. the fermentation process using hexose sugars (Co o produce ethanol i« developed
dccording o the below equation,

Col O Or—biomass{CH <O seNo 7+ CO 0

The production of ethanol from sugar cane s one ot the most HTPOILNT provesses i Soutl

America Dunng this process, the sugar cane s subjected 1o JMICE eXtraction. then 1 s

sterlized to noculate veast, specilically Saccharomyees cerevisioe, Fthanol production using
corn as Teedstock requires more steps, mainly because the stareh present

metabulized directly by ihe veast, Therelore il is neeessary Lo break

M vorm s not
dowi the stareh it
monomers of glucose, this s commonly carned oul using enzvimes such s alpha-amy luse

After monosacchanides solubilzanon, the fermentatiun process amd dowastream operiation ure

carried out,
3. Production Technologies

Brocthanol production processes viny considerably dependimg on the raw material mvalvad,
but some ol the man stages in the provess emain the same, cven though they tuke place in
different conditions ol temperature and pressure, and they sometimes mvolve diflerent
nicroongamisims, These stages inelude hydrolysis (achieyed chenneally and enzvimatically ).

termentation and distillation, Hydrolysis is o prefimimary treatment that cnubles suwars 1o be



abtamaed trom the s materads thal are then tenmented, T the case ol engymatic Tegdrely o
ellective pre-treatments are needed, howeyver, to merease the susceptibility ol Tenocelllo

nraterils o the action ol the enevmes,

LU Sugar-Based Feedstocks| 1)
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Ethanol extraction from sugar
Sugar cane 15 washed and undergo a primary “eruslimg” process betore milling The cane juice
obtained undergoes a clantication process in which the pH s balunced. Fermenttion s usually
done with the iid of a veast, Saccharomyees cerevisiae, which is separated i g continuous phase
by centrrfiugation and reused in the Termenter The juice s heated up 10 1T0°C (o redave the
risk ot bacterial contamination). then decanted and fermented. The extract leaving the fermenter
15 then he distilled to extract the hydrated ethanol (an azeotropic solution contaiming 935 5%, v v of
ethanol and 4.5% v/v ol water). which s dehydrated using molecular sieves FLCNITEVATI
distillation tee with eyelohexunone or benzene) Lo obtinn o higher-grade, anhvidious ethanol, In
adiiton o ethanol, there is also an aqueous selulion leaving the distlliton process tat s called
residue.
In the simplest torm, produchion of ethanol Trom glicose can be expressad by the tellow e
vilabion. -
CoH1206 « 2P r 2ADP —CZHSOH < 2002 =2 AT « 2 H20
glucose — 2 ethanol + 2 carbon dioxide - energy
According o the above equation, the maximum theoretwnl yield ol ethanol produced
trem b g of lucose s U 51 g ethanol

3.2, Starch-Based Feedstochs
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Corn s wsed almost exclusively tor etlunol production where cthanel s produced from conn
by erther the wet-nulling or dev-grind provess. T (he drv-giind process, alie arinding, wates
and a thermostable _-amylise is - added 1o the ground corn, In the neyl step, witeh s called
pre-tiguetaction, the slurry then is brought ap w 60-70 et © twarm couk ) or S0 90 (. w
thot cook) The slurry, s held at these wmpentres o about 30-45 min. The swelling
andbvdraten of the starch granules cause donmtie merease ol the sy viseosity amd loss vl
eovstallimny o the granule structures. I the nes step. walled Tiquelactuon, e sl s
aantatned w8595 deg C for o peiod of lime o foreed through a continuans & ;uul.ur i
(40150 dee © A the end of the Diquetiction. starch s hydrolysed w shortelinn dextrins
The wemperature o1 the mash is lowered 10 32 deg Cand the pH adpusted o approxamacly
450 The mash then s pliced oo fermentor: Glocoamvlase and the Vsl uulhuu from the
vitst propagation tank are also added. Urea may be added s Mitrogen souree The process
of combining enzvmatic hydrolysis and fermentation s called simultancous sacehanfication
and Termentation (SSF)- The SSF is 0 batel process whicly tepically s van for abour 2
otthours. The final cthanol concentration is about 15 %, (viv) Commonly used commercial
glucoamylise formulations also contain proteases. The ethanol produced as recoverad |
distlztion Tollow el by molecular sieve
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Fahan! production rom buoss [Livnocetldosy)

Lignocellulosic feedstocks are also referred w0 as lignocellulosie bomiiss or sunply
hiomass| 3] Biomass consists of three maimn components, wineh are cellulose, hemmeellulose,
and lgrmn, The cellulose and henucellulose are ivdroivsed o fermenmiable suews, whicl are

stbsequently fermented to produce ethanol.

4.Conclusion
Ithanol has been produced from molasses and sturch Tor long period ol tine, ow e er,

cthanol production from starch leads competiion tor food resardime Lnd amd price
Mheretore, hignocellulosic agneultural residucs wre potentially used Tor cthanal production o
solve such challenges. But, its industral production 1s not suceesstul due w low el ne
and difterent mhibitors i hgnocellulosic hdrolysates The Tow etlamol Lier s circums enfod
using wovanety ot optinization techmegues The hienocelulose pretreatment and the yousl
lermentation technology is an e ol rescarch interes
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\bstract

The fast-growing population and world ceonomy have led 10 srowing enerey demands. The
wnommous - consumphion o traditional fossil encrey hus led 1o resource exhausbon and
environmental pollution. Ovey usage of these pon-rencwable and hazardous substances s
directed 1o global wanming. ozone depletion, and turther destruction of the earth. Hence, 1t s
essential o look for an alternate energy source that 1s more efficient with nunimiLn dsage of
natural resources One of the best alternative sources of encrgy iy sular energy. The amount ol
solar cnergy intereepted by the canth i one hour s more than the anmual workd CRLETLY
consumption Solar energy can be utihized in solar cells, batteries, Tuel cells. and supercapacitors
The present review focuses on energy conversion devices such as solar cells. Solar cell devices
are renowned for the efficient conversion of solar energy 1o electrical encrey which has been
anraching the scienufic community due to their remarkablo consistency with the principles ol
sustainability. Choice of materials and architecture of device has led to the category ut threy
generatiuns of solar cells. The key fuetors i pliotovoliaics are puwer conversion eHticiency.,
device stability and reproducibility, and large-seale commercilizaton This review describes the
arvhitecture and working ol solar cells, Tollowed by gencrations ol solar cells and thar benetits
s well as the improvements needed to enhance phuto-conversion elficiency, and future prospects
were examimed. Solur energy 15 sustinnable and long-lastimg makimg 1t an excellent candidate 1o
achieve the goul of o Cleaner environment.

Kevwords: Renewable encrgy sourves. Photovoliaic, solar cells, clliciency, venenitions
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[ Intraduction

Phe energy crisis has been one ol the most chidlenging problems Tor the humian race: Due o the
erowth ol population and cconomy stmultaneously. Coal wnd il are promiment encrey pros iders
tsad globally: These produets wre not only non-renewable but hazardous at the same tme
Though they are ¢heap. they harm our environment 1 all pasatble wavs The condition is worse
when viewed from the perspective of harming nature’

Hydroclectnaty and wind energy s all elean energies but duc o therr periodic anees, Tow
elficiency, and less vield, mude man explore turther and logh o Jean and abundim ClRTLy
subirees suchas the sun, which has been emitting radaation Tor Bilhions ol vears on tls cant,
Wihile digging im0 the facts it is known that the energy required for all human actiy ities for one
ear is emitted by the sun in Just o0 mnutes and can single-handedly fulfill the eneray
requirement of the whole world This makes it the hope for renewable and harmless cnergy:

Iy reibization lead 1w the imvention wl these solar cells, These cells senerle clecireny by
.ﬂﬁxurhn'.a__- e sun’s radiation amd cunverting it amta clectricny, These colls work v (he principle
ol 1he phote voltae ellect This effeet was demomstrated espenimentally by French phvsicist
Fdmond Becquerel In 1839, he built the firs: photovoltie cell in s father's labortory. Al
turther, by the contribution of various physicists and scientists, many analysis and thearies weie
brought to Tight, and the development and advancement of these solar cells were made

Phis review aims ar looking further deep o all three generations of solar cells amd the
working and excavate thewr pros and cons and 1o give 1ts faturistic nspects

2. Solar cells

A solar cell o photovoltine cell is an eleetrical device that converts Neht energy o electic
energy It gencrates eleetricity with the help ol an eftective method called the Pt vote erle
also called as PV ettect, When light s made to shine on g shostemi, with two elecirodes conmetad
o eueh other with @ liquid or solid system, anelectncal voltage is senerated. This eflelt 1w
Kknown as the photovoline elfect or PV et

Phe maweral plays a vital role i the eiticieney and competeney of swlar cells. In condicting
vartous rescarch and studies, researchers lave come ap with some paramcters, wineh when
lollowed, PV cells waork s an wleal cell”

Large reproduction

Non-huzardous and more casily obtnnable,

Acdirect band structure could make it more efficient

High ctficiency in energy conversion

Aband gap ol L and 17eN should be mamiained while munufacturnng.
The stability actor must be consudered tor prolonged Lisitgy

Stnee itas hard woattain e wdeal conditions, many kinds ol solar cells were discoverad
chissitied as the first generation, second generation, and third gencraton.

A Generations of Solar cells

Sular cells are classitied aecording 1w the materal used n manibactunne and hased on e

citicieney. They are Tirst-generanon, second-generabion. and tird-genenion selar coll*
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L First-generation solar cells
Fhe Tist silicon-based solar cell was 1 ented i Bell laboratories with 6%, clhicieney i 1954
ar el used for residential purpose. [taccounts for abour 3
Around the world. Silicon is the most abundant semiconduetor
FeNomaking it o suitable material for it manuluciure

and s now the most proemiment sol
ot the solar panels sold and used
avatlable with a band wapat |
The crystalline silicon cells are classificd into two Ivpes namely
Monoerystalline cells
Polverystalline cells
Monocrystalline cells are cells manutactured with single erystals of silicon Large ingans are
being sliced to ger silicon crvstals

During the manuticluning process, these large crvstils
underso recrystallization Consisting of

many stages and are expensive, ilso productions are maile
With utmost care. Their efficiency lies between 17% - 189"

i’ul}ury.'sl.ﬂlin;; cells are tormed when many crystals of silicon are combined and coupled 1o cach
other to form a cell 1 hey are produced by placimg molten silicon in graphite mold under couling.
These polyervstalline cells are more econamical. 1tis known that 4870 of such solar cells ure
occupied in the warld Unbike muono crystalline solar cells, polyerystalline solar cells are cinicr
and cheaper o fabricate, these pulyerystalline solar cells are much less elficient than those of
mono crystalline solar cells with yn efficiency af 1 2% 1y 4%,

The advantages of tirst-generation solar cells melude.

They have a broad and vast SPECIIU range
High cartier motilies are one af its [oninent [eatures
Munacrystalline solar cells ligve the highest etticiency compared 1 other u

Cnertions

Dhsadvantages are.

[hese solar cells require expensive manulacturng devices and materials for manutactinng
Growimg and sawing mgots is a highly CRCTEY-INLEensIve process.

An electron formed w ancther molecule can cisstly hit o hole len belsd
photoeacitation

Al the blue and violet end ol the spectrum, much ol the CHeTey
wasted as heat,

b Pres s

of higher enerey photons 1

3.2, Second-generation solar cells

Svcond-generation solar cells are also called tin-Ilm solar cells Fhese scoond-vencration
than-tilne solbar cells are much mwre eeonomical when compared with those lirst-gencration
sthicon waler-based solar cells. The Dight-absorbing luyvers i the silicon waler sola wells al the
first generanion are about 350 micromelers thick whereas the second sencration thin-flm <olar
cells have | micrometer thick hght-absorbing Liyers.

These thin-tilm <olar cells are turther clussiticd us

d=S1tumarphous silicon )
CdTe (eadmivm elluride)
ClGsteopper imdm galliom diselenide)

gocs googhe comdocumentd TGS dved 0 SLRMER-PITxUADeF4TL 7 odi
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Sinorphons stlivon solar eells e the tist ko ol solior cells o be manubactired s

Fheabibiny o these amorphions sihoon selie cells oo el mamulactured at low proceang
mperativies s led o the e |.'||-;.||||1 erily, substries, and [ml}lll-.'r'. I T |'L'I.|IIFIL'III'.'|.I|
ol smaller energy by these substitles makes these sevond=generation solir el widely avinlabl
A cheap These =Rl saline celly leave belmd detinte nrrangements, erystilline or highly
arranged stvetures Henee the word amaorphons is beng added to these solare cells The subsirate
v the glass plate s bemg conted with doped silicon on its backside in process of fabrication The

ealor combio ol these solar cells s dark brown and siver, The dark Brown on the rellectng sile
and sibver on the conducting side

Fhe mamly Tocused troubile i these sveond-generation solie cells o therr Tow and not sable

ciliciency. Al the 'V module Tevel, the ¢lMiciency ol the thin-1ilm solar cells automatically comes

down. These solar cells are best suited in chimate-changing arcas, with the feast amount ol
sunshine

Cadmuum telluride (CdTel thin-film solar cells are the leading und promnet growing and
developimg solar cells i sectors of cheap, ceunomical photo voltaic devices. These are the first
thin=1lm solar cells availuble an u cheap prce. CdTe is the most attractive materal tor designing
these thin-tim cadmium telluride solar cells, This 1s justificd by the tollowing proportics,

e high optical absorption coelticien
Fhe band gap ot 1.5 ¢V
Chemical stability

Cdle has the ability o absorb light cosily and improve the solar cell's overall etticieney This
semiconductor s an extraordinary bund gap crystalline compound. The construction in sinple
terms can be explamed as sandwiching cadmm sullide layers W form a p-n junction

Moving i detarl, with s two=step manufacturing process, in step 1 thiss s used as o substrute,
and polyerystailine maternals are synthesized w get CdTe solar cells: Step 20 with the Usige o
ditterent cconomical methods muliple layers of CdTe are being coated onta the substrate
Polymers can be used as substrate, however, due 1o the environmental impaet due 1o the tovic
cadmium component of the solir cell, they are bemg ignored In human bodies, anuals, plants,
and heavy and toxic agents ke cadimium: can be accumulated, 1 is highly eapensive and
hazardous tw dispose or recyele these Cadmam materials o the environment, making its supply
lanited

Copper indium: gallium di selenie solar cells are the combination ol Tour diflerent elements
I'Ii.ll]!l.'l} capper, i|11.||tll11, _L'.l”lulﬂ. and s=elenium combined e form Qe senuconductor salar cell
These solar eells are ulso direet bamd gap semiconductors, e etliciency ot Copper indium

galliom de selenite solar cells s (1091290 more compared o cadmum tellunde solar vells

Electron beam deposition, evaporation, printmg sputtering. and electrochemical cotbing gl
echmgues tsed i processing the CLGS salar cells, Mureoved Sputtering iy have o single
reactive step or a ol reactive step with deposition and seleniuny interaction. Glass pl

polymer substrate, and aluminum can be wsed as the substrate Jor Copper indium
selenite solur cells maerials

e sl
aallium

Advantages of second-generation solur cells are,

e comidogamentid TMSSEEY o SCRMUE-PTUADGTATD ool
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Phe reduced mass o solar panels
Cost=-cewnt per wimt current
Cheap manubicturimg cust

Could be mdependentls placed

Disadvantages

Second-generation solar cells ke CdTe are tovie and Mazardous to the environment
Lack of sability in amorphous silicon in sulur cells,

Low elliciencics compared w silicon waler-hasci lrst-generaton solar cells

3.3, Third-generation sular cells

Third-gencration solar cells or emerging solar cells are having lesser costs compared o

first-generation PV cells and are non-hazardous and flexible compared to second venerition
- solar cells. Ir has become » major wpic for research m the eld of sular technology, These
third-generation solar cells differ from the rest of the

solar cell gencration. These new gencration
PV cells are manutactured rom o wide range o

Finaterials!
Other than silicon, materials like areamic dyes, Nano m
used. The main purpose was 10 make (he
commereial. A solar cell whicl ¢
efficiency in using wide band of sol

aterials, and conductive polvmers are
sular cells avilable m market, more cllicient i
an be used by nagonity ol the population due e its sood
areneegy, which very cconomical and less toxae

Third generation solur cells are being classilied mw the followimng ypes:

330 Nano crystal solar cells

Nano crystal based solur cells, which are alse named
Semiconductors from transitional metal groups ary being composed o make the solar cells
These semiconductors are ol the Torm Nuno crystal materials. Attempts are being mude 1o
replace the bulk materials like s CdTe, C1GS with the Nano erystals ol semuconductors, due 1o
the advancement i the Nano technology The S substrate §

i being coated with the Nano ery stals
o bath, due o the centitugal Toree all erystals they very fast

Soauantme dots QD) s eells

and Tow L away.

Lienerally a photon madents un an electron, exatmg and leavimg belind
i the case ol conventional compounds But i QD salar cells, the P
forms numerous electron hole par rangine froo 2-3 and ¢

anciectron whule pair
hotons hits the electron and
wn g T i few cases

3.3.2 Polvmer solar cells

In Polymer solar cells or vrganic solar cells, the conducting polymer substrule is sl which
makes them Menable solar cells,

I0s made of tuncional tavers which are thin and couted on to polvmer 1oil or ribbon
arcanged in series. Basically it was the ilegration of

polymer materi

Ary
deeeptor wd o donor In 2000 4 new type ol
al called the conducing palymers was discovered by e

ver MacDarmid, and
Shirakawa. They were awarded the nable prize o chennstey for this discovery, Like all other two

generations, these PSC wark on the prineiple of Photovelle effe

The primitive polymer cells was obtuned with hi

gh conversion eliiciene et ol He and
w-workers obrined e by tpoly [ 2-metl 342 - cthy e Dep-phenylene
vu-workers abtined that by mixing poly[2-methaxy-3-2 -ethyhexyloxy i-p-phenvicne vinylerie
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(PP GO0 and s other derivanives to develap the Tist solar cell b polymers niteral T
development acted as the triggenmng pomt tor the nse o new age ol solie cells witl polymer o
waplare SURL (AR CRescareles |'|:\. selling Al parmneiers achieved an elhiciency ol 0 m
s polymer solar cell

leatiles and Tabrics were also bemg included tor the manutacturing of these solar cells winch
apened the wates for new application

LA Dve sensitized solar cells (DSSCH

Molecular enhancement for improvising the elficiency of sular cells, usage ol nanotechnology
has been the modern research goingon i the modern world. Michael gratzel Tirst imtroduced the
DSSC i Swiss Federal Institute o Technology. The dve molecules are being comployed i
between different electrodes in the third generation DSSC™. The dye sensitized solar cells
consist of four major components namely redox mediator, counter electrode. dye sensitizer and a
semiconductor diode

Due o then low  cost, transparcnl oature, and ':'“”‘l Ilc\;i[uh[:., and simple conmvenbond
techmiques, the dye sensinzed solar cells are conslered atiractive. The visible opticdlly aetive
dyes are coated with Nano gramed  Tioand photosynthesized causing a nise in novelty in dssc

This increases the efficieney by 107 However the dyves e dye sensitized solar cells undereo
degradation and hence are less stable. The reason 15 the low conversion elficiency due to their
weak opuical absorpuon. The degradution of Lhe dve molecules when exposed (o ultry wlet and
mtrared radiations attects the Tifespan and stabality ol the solar cells

L34 Coneentrated solar cells

Smee 1970, concentrated photo voltaic cells e exasted I the leld ol solar research and
development technology. it s the newest member underzoing research and development. The P\
cells callect o large amoum of solir energy and gather them o o small redion, wlieh s the
principle of these concentrated solar cells, Optics plays aovital role in this process. i focasing
sun lights usimg Large mirrors and lenses onto tiny regions of solar cells A laree smount ol heat
energy Is produced due o the comverging of sun ricliations. A power generator controls the hew
engine which doves all the heat encrgy produced i the

solur cells These concentrated solar cells can be classified mo low mediun, and ool
concentrated solar cells bused onthe power of their lens

Advantages of solar cells are,

w They have Low-energy, high-throughput processing technulugics
S Polymer solar cells are solution process able and chemicilly synthesized
@ Matenals used i manutfactuning these solar cells, particularly palymer cells, e
budpet-frendly
 Dye-sensitized solar cells are rechargeable and uperadable
Disadvanuages are,
e Frhicieney s low compared w the Gist-generation solar eells
% Degradaton of the electrodes trom the electrolvie makes it less reproducible

Pltps 'dncs google comddocumentdd TSRS 1 _SLAmu8-PITaAUATE 73 TD g udi



Mips

n ALY
WA T) vk ey Ny o B

4. Construction

\ solare cell basically consists ol two types of semiconductors ¢ n-type semiconductor and
ptype semiconductor. In other words, it is also defined as o photovoltaie eelland can be detined
v an electrical device that converts solar energy into electrical energy. The solar cell’s surfice s

covered wath - plass usually referred 1o as an anti-retlection coating 1o prevent the direct
reflection of the sunlight ravs from the surtace

The  netype  semiconductortemittery 1 assembled  on the  surface,  and  the  petype
semiconductortbase) 1s at the bottom. The n-type seniconductor is thin and 15 lughly doped with
Iree electrons whereas the p-type semiconductor is thick and 1s highly doped with holes: Doping
s defined as the inclusion of some chemical clements i the semmconductor material

When these both are sandwiched e merged together, sume of the tree elections tend 10 puass
through the p-type semiconductor o oceupy the holes. and the holes oceupy the vouds in the

n-type semiconductor. The region developed by the transportation of tree clectrons and holes 15
called the depletion region and the charge in these regions 1s neutral

- -
-
it sl
o L
= -
wrn sl
-

Frgure 1 Schematie representation ol working o solar cells

4.1 Warking of Solar cell

In a Solar cell. an acuve layer is sandwiched between two contacts, The

active laver absorbs
photons from incident hight. and exeitons are generated i the donor material

Ihe strong cowlombue force ol attraction between photoesented clectrons

und holes reduces the
probability of exciton dissociation under ambient conditions

These excitons are dissocined into
g beria R : . " 3 by
Iree holes and electrons at the donos-acceptor mtertace Hales will be trunsterred throughout e
A I. g g . ' r " X )
HOMO tHhighest Oceupaed Moleeular Orbity ol donor and callected at the anode and electrons
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are teansterred from LUMO (L owest Unsoccnpied Molecula bty of acceptor and Tioally

o bl
transported to cathode and vollected There wall e o ol [eansport Layer (T b

Fransport Laver (8 TE o improve the selectnaty of electron and huf

S Eovironmental limpacd

Solar cells bemg beneticial o hamankid s many ways have anoan firect ampact
covironment

Starting from the manutactunng process, materials used i the process,
plant. Tocation, and weather conditions
Considening all these Lactors, solar eells
bemg affected due 1o the usage of solar cells are
1) Land Use

Gire and design ol

altect the environment i many Wy Fhe monm are

T Water Use
Y Manufacturing Materials

3.0, Land Use

Based on the location. utility-scale, solar cell facilities have raised concerns about land

degradation. soil erosion, and habitat loss. Total land area requirements differ depending on the
technology used in that particular model, weather conditions in that area. and the ethowency of
the solar cell. On an estimation. photovoltaic systems range from 3.5 to 10 aeres per megas atl
Keeping the agrnicultural usage of the land. there are fewer chances for using solar cell utihites vn
land. However. to overcome this land crisis, small-scale solar cells can be installed at low ~quahiny
locations such as abandoned mining land, and brownticlds. Smaller scaled photovoltaie cells on
the rouftops or terraces have mimmal land usage impacts

5.2 Water Use

Solur cells use water tor the couling purpose of the solar plant. They do not use walte directly.
but the manutacturing of their components and cooling require water. Unlike all electric plants.
concentrating solar thermal plants require water for cooling. The usage ol water i Solar cells
depends on the plants” design. plant location. and the 1ype of couling system. Some harmiul
chemicals used to manutacture the solur cells indirectly pollute waler. For eop cadmium s used w
manulicture thin-1iimed solar cells and thus pollotes the water,

6. Conclusion

In o world full of growing energy demand and anoncrease ioenvironmental concerns, an
alternative for non-renewable and harmiul fossils was investigated, The best alternative found
was solar energy, Solar cells were invented with much rescarch and great etlonts of various
scientists and plivsicists. Tothis paper. the generations of solar cells have been mentioned
dettl with therr advantages  and - disadvantages. e also emphasizes that thoueh the
third-generaton solar cells lag belind tirst and second-generation solar cells in etliciency. much
rescarch are being made o upgrade its elticiency, Unlike the st generation soli cells which
are bulky and the second generation solar cells which have woxie elements ineluded in then
manutacturing process, the third generations are eco-friendly and needs less space to functon
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With improved efliciency and Tess manulactnng cost these solae celle will hethe most
provviment and biehiy warketed o e T
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