
1



ÅTo nurture ethically skilled students for

better contribution to the industry,

business and the upliftment of society.

ÅTo develop knowledgeable and

professionally competent engineers to

meet global challenges .

ÅTo provide an environment of academic

excellence in Engineering and

Technology through complete

dedication to all round growth of

students and develop sustainable

solutions.
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EDITORIAL MESSAGE

Engineeringis not just about formulas,machines,or codesτit
is about curiosity, creativity, and the courageto solve real-
world problems. As we bring out this edition of our college
magazine, we celebrate the spirit of innovation and the
collectiveefforts of our studentsand faculty who continue to
pushboundaries.

Thismagazineis a reflection of the diversetalents within our
campus. Beyondacademics,it capturesideas,achievements,
and perspectivesthat define who we are as a community.
From technical insights to creative expressions, each
contributionaddsvalueandmeaningto this publication.
In a rapidly evolving world, engineersplay a crucial role in
shapingthe future. It is important that we not only strive for
academicexcellencebut alsodevelopcritical thinking, ethical
responsibility,anda commitmentto society.

We congratulate everyone who contributed to making this
magazinea success. May it inspire more voices,more ideas,
andmore innovationin the yearsto come.
.

Happy Reading!

4



STUDENT EDITORIAL MEMBERS

Kishan Kumar

B.E-4th Sem

CT

Shrey Chauhan

BSc Sem-6

Chemistry

Rutvi Patel,

B.Sc Sem4

Microbiology

Kartik Pandey

B.E-4 Sem

CT

Krish Patel

B.E Sem-4 

CO

Abhignakumar Parmar

BE Sem-4

EE

Shahidkhan Pathan

BE Sem-6 

EE

Mahek Patel

D.E Sem-6

IT

Aniket Prajapati

BESem-4

ME

Henin Rawat l

B.E Sem-4

CE

Zeel Solanki

Sem-4

EST

Drashti Sangdot

B.E Sem-4

IT

5



CONTENTS

1. Republic Day Celebrationsééééééé.07

2. NCC cadet at Prime Ministerôs Rally , New 

Delhiéééééééééééééééé...09

3. Revafest2026 ééééééééééé.é...10

4. Abhyutthanï2026 ééééééééé..é...12

5. From Classroom to Clean Air: Learning 

Environmental monitoring Real Timeééé14

6. Ministry of Educationôs innovation Cell ï

Institutionôs Innovation Council(ICC).......é15

7. Technical articlesééééééééééé..17

8. Strengthening Academia ïIndustry 

collaborationééééééééééééé..35

9. One-day workshop  on ñGHG Emission 

Accountingòééééééééééééé...36 

10.District Cricket Tournamentéééééé...37

11.Health & Fitness Club of UUST Organizes 

Yoga Shibiréééééééééééééé38

12.Blood Donation Camp ééééééééé39

13.Alumni Meet ééééééééééééé41

14.Marathon 2026ééééééééééé.é42

15.Cultural and Sports activitiesééééé.é45

16.NSS activitiesééééééééééééé49

17.ISR eventséééééééééééé...é..52

18.Studentsô cornerééééééééé.éé..59

6



UPL University of SustainableTechnology,Ankleshwar,

celebratedthe 77th Republic Day of India with great

enthusiasmand patriotic fervour at the Quadranglenear

theAdministrativeBuilding. Theprogrammebeganwith a

Guardof Honour presentedby NCC Cadetsto the Chief

Guest,followedby theceremonialescortto thevenue. The

National Flag was unfurled by the Chief GuestPP Rtn.

PankajMehta,after which the gatheringproudly sangthe

National Anthem, National Flag Song, and NCC Song,

creating an atmospherefilled with unity and national

pride.

Thecelebrationfeatureda welcomeaddressby theProvost

and a vibrant cultural programmeincluding a solo dance

by an NSS volunteer,group songsand dancesby NCC

cadets,andan impressivepyramidformationsymbolizing

disciplineandteamwork.

Republic Day Celebrations  
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A felicitation ceremonywas organizedto honour NCC

PlatoonChampions,NSS City representatives,bestmale

and female sports star, and Ph.D.scholars for their

remarkableachievements. The programmealso included

thought-provoking speechesby students and faculty,

notably an addressby Dr. Nilesh Badgujar, HOD-CT, on

ñBuildingIndiaôsFuturewith Moral Technolology.

Inspirational addresseswere delivered by Mr. Angiras

Shukla, Secretary of Ankleshwar Rotary Education

Society,andMr. Ashok Panjwani,President,emphasizing

education, ethics, and social responsibility. The Chief

GuestPPRtn. PankajMehta motivatedthe studentswith

his messageon constitutionalvaluesand nation-building.

Theprogrammeconcludedwith a heartfeltVote of Thanks

by the Registrar, followed by the soulful rendition of

óVandeMataramô,markingthecompletionof 150glorious

yearsof the iconic national song,which addeda deeply

emotionalandpatriotic touchto thecelebration. Theevent

ended with refreshments,leaving everyoneelated with

renewedpride,unity, andcommitmenttowardsthenation.

8



Our NCC cadet  at PM Rally, New Delhi 

NCC Cadet SUO Abhishek Rajbhar of the University proudly

representedUPL University of SustainableTechnology and the

GujaratDirectorateat theprestigiousPrimeMinisterôsRally heldon

28th Januaryon theoccasionof RepublicDay. His selectionfor this

national-level event reflects his exemplary discipline, leadership

qualities,anddedicationto thevaluesof theNCC. This achievement

brings greatpride and honourto the University and inspiresfellow

cadetsto strivefor excellence.
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Revafest 2026 

Revafest2026 was celebratedat the newly inauguratedopen-air

stageamidst the lush greensurroundingsof the UPL University of

SustainableTechnologycampus. The event beganon an inspiring

andvibrant notewith the arrival of dignitariesat 5:45 PM, followed

by the formal inaugurationandceremoniallighting of the lamp. The

Provost,Dr. ShrikantJ. Wagh,deliveredthe welcomeaddress,and

theUUSTParivaarwarmly welcomedthehonoredguests.

The cultural programcommencedwith a graceful Prithvi Vandana

performanceby the students,followed by the Award Ceremony

conductedby Mr. Samir Jariwala. The Annual Report was then

presentedby Dr. SnehalLokhandwala,after which the Chief Guest,

ShriSukanandanJ. N., addressedtheaudience.

The evening featureda seriesof engagingcultural performances

including RangMorlo by Vrushali, Rootsof the Land by students,

and Haule by Yuvraj. DistinguishedguestsDevang Thakore and

AmardeepsinghBunet shared their thoughts with the gathering,

followed by an addressfrom the Presidentof UUST, Shri Ashok

Panjwani.
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Theculturalshowcasecontinuedwith memorableperformancessuch

asApsaraAli by Shraddha,Humanvs Natureby students,Deewana

Hua Badal by faculty members,Gerua by Shwet and Vrushali,

Healing the Earth by students, Ehshan Tera by Radhika and

Geetanjali,and Gondhanby students,culminatingin a lively Flash

Mob finale.

Theeventconcludedwith a heartfeltvoteof thanksdeliveredby the

Coordinator,Ms. Monika Patel,followed by a patriotic renditionof

VandeMataram,bringing Revafest2026to a proudandmemorable

close.
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Abhyutthanï2026 

UPL University of SustainableTechnology proudly organized its

prestigious academic awards ceremony,ñAbhyutthanï2026,òon17th

March 2026 to recognize and honour the outstanding academic

achievementsof its students.

The ceremony celebrated the excellent performance of Diploma

Engineeringstudentsin the Winterï2025 examinationsacrossvarious

branches, including Chemical Engineering, Electrical Engineering,

Mechanical Engineering, Computer Engineering, Environmental

Engineering,and Information Technology. The morning sessionwas

graced by Shri Bikas Phaujdar, Vice President at Gujarat

FluorochemicalsLimited, astheChief Guest. Theafternoonsessionwas

presidedover by Shri Nilay Vyas, Global HeadïSafetyand Health at

UPL Ltd.

The eventwasalsogracedby Mr. KishoreSurti, Treasurer,ARES; Mr.

B. D. Dalwadi, CEO of BEIL InfrastructureLtd.; and Prof. Shrikant

Wagh, Provost of the University. Distinguished academicleaders,

includingDr. OmprakashMahadwad,Deanof Engineering,andDr. Alok

Gautam, Dean of R&D along with Heads of Departments,faculty

members,staff,parentsandstudentswerealsopresent.
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401 students were felicitated during the ceremony, receiving

certificatesalongwith prize moneyamountingto 1,89,900. Among

them, 18 students achieved a perfect 10-point SPI, while 5

exceptionalstudentswereawardedgold medalsfor their remarkable

academicperformance. Thegoldmedalrecipientsare:

1. Jha Komal Manoranjan (D.E. Chemical Engineering, 5th

Semester)

2. JeesonSajiVarghese(D.E. ChemicalEngineering,3rd Semester)

3. MalekAalamIrfan (D.E. ChemicalEngineering,1st Semester)

4. MohammadZishan(D.E. ChemicalEngineering,1st Semester)

5. Patel Yugkumar Dilipkumar (D.E. Chemical Engineering,1st

Semester)On this occasion,the Headsof Departments,dignitaries,

and guestscongratulatedall the achieversfor their commendable

success. The ceremonystood as a true reflection of dedication,

perseverance,andthespirit of academicexcellence.
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Dr. J. D. Oza, RegionalOfficer (Ankleshwar),Gujarat Pollution Control

Board (GPCB) delivereda talk on Ambient Air Quality Monitoring to the

studentsof UPL University of SustainableTechnology,Ankleshwaron 08

January2026.

Dr. Oza emphasizesthe importanceof ambientair quality monitoring, the

purposeof deployingmobile monitoring vans,and how thesesystemsare

usedto monitorair quality in andaroundindustrialareas. Studentsalsohave

theopportunityto visit theEnvironmentalMonitoring Mobile Van (EMMV)

equipped with a Continuous Ambient Air Quality Monitoring Station

(CAAQMS).

Themobilevandemonstratedreal-time monitoringof ambientair pollutants,

including PM ,PM. ,SO ,NO ,CO, O ,NH ,H S,benzene,ethyl

benzene,toluene,and xylene. This practical exposurehelpedstudentsto

bridgethegapbetweentheoreticalknowledgeandreal-world environmental

monitoringpractices.
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Under the bannerof the ô

ï ô ( ), UPL University

of SustainableTechnology organized an AI-focused campus

event," ï ", on 30th January

2026

The event was open to studentsfrom all disciplinesand was

designedto highlight theexpandingrole of Artificial Intelligence

through AI-inspired clues, logical puzzles, and intelligent

problem-solving activities conducted across the campus.

Participantsenthusiasticallyengagedin the challenges,gaining

hands-on experience of how AI-driven thinking promotes

teamwork,creativity,andinnovation.

The program began with a speech by Ms. Rupali

Attarde(Assistant Professor-CO & IT), who explained the

"Social impact of Artificial Intelligence in our daily lives".

Following this, the studentcoordinatorbriefed the participants

aboutthedifferentroundsof thetreasurehunt.

ô

ï ô ( ) 
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Winners ïAI Mind Matrix Treasure Hunt

1st PlaceïBE CO | Sem4

Drashti,Ayushi,Hetvi, Pragati

2nd PlaceïBE CE | Sem6

Parth,Dhyey,Yashraj,Gagandeep

3rd PlaceïBE CO | Sem6

Krisha,Akshatsinh,Sweni,Kuldeepsinh

The event was coordinatedby Medhat Jaynilsinh, with co-

coordinatorsJay Patel, Jay Desai, Tirth Dholakia, and Meet

Chauhan[B.E. CO Sem6], underthe guidanceof Rupali Attarde

andherIIC Team.

A big shoutout to all participants for embracingAI and

makingtheeventengagingandmemorable.
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CïH Functionalization in Organic Synthesis

CïH functionalizationhasemergedas a transformativestrategyin modern

organicchemistry,enablingthe direct conversionof inert carbonïhydrogen

(CïH) bondsinto valuablefunctionalgroups. Traditionally,organicsynthesis

relied on pre-functionalizedsubstrates(e.g., halides,organometallics),often

requiring multiple steps. In contrast,CïH functionalizationoffers a more

atom-economicaland step-efficient approachby utilizing ubiquitousCïH

bondsdirectly.

ÅSignificanceof CïH Functionalization

Å1. StepEconomyand Atom Economy

ÅCïH functionalization eliminates the need for pre-functionalization,

reducingthenumberof syntheticsteps. This leadsto:

¶ Improvedatomeconomy

¶ Reducedwastegeneration

¶ Shortersyntheticroutes

Å2. Ubiquity of CïH Bonds

ÅCïH bonds are among the most abundantin organic molecules. Their

direct transformationallowslate-stagemodificationof complexmolecules,

which is particularly valuable in drug discovery and natural product

synthesis.

Å3. SiteSelectivity

ÅDespite the abundanceof CïH bonds,moderncatalytic systemsenable

selectiveactivationbasedon:

¶ Electronicfactors

¶ Stericeffects

¶ Useof directinggroups

ÅThis allows precise functionalization at specific positions within a

molecule.

Technical Article
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Å4. Versatility of Transformations

ÅCïH functionalization enablesa wide variety of bond-forming reactions,

including:

¶ CïC bondformation

¶ CïN, CïO, CïS,andCïX bondformation

¶ Oxidation,amination, arylation, andalkylationreactions

Typesof CïH Functionalization

Å1. Transition Metal-CatalyzedCïH Activation

ÅTransitionmetalssuchas palladium,rhodium,ruthenium,cobalt,and nickel

playakey role. Thesereactionsoftenproceedvia:

¶ Cyclometallation

¶ Oxidativeaddition

¶ Reductiveelimination

ÅTheyarewidely usedin cross-couplingandannulationreactions.

Å2. Directed CïH Functionalization

ÅIn this approach,a directing group coordinateswith the metal catalystand

guidesactivationataspecificCïH bond,improvingregioselectivity.

Å3. Undirected (Non-Directed) CïH Functionalization

ÅThesemethodsexploit inherentreactivity differencesamongCïH bondsand

oftenemployradicalor photocatalyticstrategies.

Å4. Photoredoxand Radical CïH Functionalization

ÅVisible-light photoredoxcatalysisenablesmild, sustainableCïH activation

via radicalintermediates,expandingthescopeof functionalization.

Dr. Monak Patel 

Assistant Professor

SRICT-ISR
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Technical Article 

The Ethanol Evolution: From First -Generation Surplus to 

Second-Generation Sustainability

Introduction

The global searchfor low-carbon,renewabletransportfuels hasturned

bioethanolfrom a nichealternativeinto a strategicallyimportantenergy

carrier. Over thepastfew decades,ethanolproductionhasevolvedfrom

first-generation(1G) processesthat rely on surplusfood-basedcropsto

second-generation(2G) routesthat emphasizenon-food, lignocellulose

feedstock and circular-economy thinking. This ñethanolevolutionò

representsa shift not only in raw materialsand technology,but also in

how society balances energy security, climate change, land-use

competition, andlong-termsustainability.

What is first -generationethanol?

First-generation ethanol is produced primarily from sugar-rich or

starch-rich cropssuchassugarcane, corn,wheat,andsugarbeet. In these

processes,simple sugars (sucrose,glucose or starch (hydrolyzed to

glucose)are fermentedby yeast (typically Saccharomycescerevisiae)

into ethanol,followed by distillation anddehydrationto meetfuel-grade

specifications. Becausethesefeedstocksare alreadyedible and widely

usedin food andanimalfeed,1G ethanolis oftencriticizedfor diverting

agriculturalsurplusinto fuel markets,therebyraisingconcernsoverfood

security,land-usechange,andindirectgreenhouse-gasemissions.
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A key feature of 1G ethanol is thatit is technologicallymatureand

relatively inexpensive,especially in countries like Brazil where

sugarcaneethanolhas beendeployedat large scale for decades.

However,thedependenceon arablelandandseasonalcropsmeans

that 1G systemsare inherently limited in how much they can

expand without encroachingon food systemsor forests, which

underminestheir long-termsustainabilitycredentials.

Drivers for moving beyondfirst -generationethanol

Severalconvergingpressureshavedriven the biofuels industry to

look beyondfirst-generation

pathways.

1).Food-versus-fuel debate Using maize, sugarcane,and other

food cropsfor fuel raisesethicalandeconomicconcerns,especially

in regionswith food-insecurityor high-import dependence.

2).Land-use competition: Expanding 1G crops can push

agriculture into forests or grasslands, leading to higher carbon

emissionsfrom land-usechangeandbiodiversityloss.

3).Climate-policy requirements: Modern climate policies and

life-cycle analyses demand fuels that significantly reduce

greenhouse-gasemissionscomparedto fossil gasoline,which many

1G routesstruggleto achievewhenindirecteffectsarecounted.

Thesefactorshavecreatedstrongpolicy andresearchincentivesto

develop second-generation ethanol, which is designed to use

non-foodbiomassandavoiddirectcompetitionwith foodsystems.
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Defining second-generationethanol

Second-generation (2G) ethanol is producedfrom lignocellulosic

feedstocks, i.e., the structural biomass of plants that is rich in

cellulose,hemicellulose,andlignin.

Typical 2G feedstocksinclude:

Agricultural residues(corn stover, wheat straw, rice husks)Forest

residues (logging residues,sawdust) Energy crops (miscanthus,

switchgrass,Napier grass, fast-growing trees) Industrial residues

such as sugarcane bagasse andbagasse-based bagasseïtrash

mixturesUnlike1G ethanol, 2G ethanoldoesnot rely on sugarsor

starchthat aredirectly consumableby humansor livestock; instead,

it targetstheñwasteòor ñby-productòfraction of biomass,which is

often underutilizedor burnedopenly. In principle, this allows 2G

systemsto increaseethanoloutputwithout expandingthefootprint of

food-oriented agriculture, improving resource efficiency and

sustainability.

Technical pathway: how 2G ethanol is made:-

The core technicalchallengeof 2G ethanol is that plant cell-wall

polysaccharides(celluloseandhemicellulose) aretightly boundwith

lignin and are not readily fermentable by conventional yeast.

Overcomingthis ñrecalcitranceòrequiresa multi-step biochemical

conversionpathway:

1).Pretreatment:

The biomassis treatedwith physical,chemical,or physicochemical

methods(e.g., steamexplosion, dilute acid,alkali, or organosolv)to

break open the lignocellulosic matrix and make cellulose and

hemicellulose more accessible. This step generates solid

cellulose-rich residue and a liquid fraction rich in

hemicellulose-derivedsugars(mainly pentosessuchasxyloseand

arabinose).
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2). Enzymatic hydrolysis:

Celluloseis hydrolyzedinto glucoseusingcellulaseenzymecocktails,

while hemicellulose-derivedoligomersareconvertedinto fermentable

pentoses. The efficiency and cost of theseenzymesare major factors

determiningtheoveralleconomicsof 2G ethanol.

3).Fermentation:

Glucoseis fermentedby traditional or engineeredyeaststrains into

ethanol; pentosesrequire specializedmicrobesor engineeredstrains

capableof co-fermenting both glucoseand xylose. Some advanced

configurations integrate pentose fermentation into ethanol or use

pentose-rich streamsfor biogasvia anaerobicdigestion,enhancingthe

overallenergybalance.

4).Distillation and dehydration:

The dilute ethanol solution is concentratedby distillation and then

dehydrated (often usingn molecular sieves) to reach fuel-grade

anhydrous ethanol (Ó99.5%), similar to 1G practice. Integrated

cogenerationandby-product

5).valorization:

Residual lignin and digestateare combustedor gasified to produce

heat, steam, and electricity, enabling 2G plants to be

energy-self-sufficient and even generatesurplus power for the grid.

This cogenerationstep improves the net energy ratio and reduces

greenhouse-gasintensitycomparedwith purely1G routes.

First -generationsurplus vs. second-generationsustainability

First -generation (1G) ethanol uses food crops such as sugarcane,

corn,wheat,andsimilar starch- or sugar-rich feedstocks.

Second-generation (2G) ethanol uses non-food lignocellulosic

feedstockssuchas agricultural residues(corn stover,straw), forestry

residues,energycrops,andindustrialresidueslike sugarcanebagasse.

Land-use impact: 1G ethanolhas direct competitionwith food and

feed systemsbecauseit usescropsgrown on arableland. 2G ethanol

has lower direct competition with food, but large-scale energy-crop

plantationsstill requirelandandcaninduceindirectland-usechanges.
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GHG reduction potential: 1G ethanoloffers moderategreenhouse-gas

savingsversusgasoline, and its benefit dependsstrongly on indirect

effects like land-usechangeand fertilizer use. 2G ethanolcan achieve

higher GHG reductions,especiallywhen true residuesare usedand the

processis well-integratedwith efficientenergyrecovery.

Technology maturity : 1G ethanolis a mature,widely commercialized

technologywith establishedplants and supply chains. 2G ethanol is

partially commercialbut still scalingup, with ongoingimprovementsin

pretreatment,enzymes,andfermentation. Investmentandoperatingcost:

1G ethanolhaslower capital intensity and lower enzymeor processing

costs becausethe feedstocksare already easy to handle. 2G ethanol

typically hashighercapitalandenzymecosts,andfeedstocklogisticsare

more complex, though costs are gradually decreasingwith scale and

innovation.

From a sustainability perspective, 2G ethanol better aligns with

circular-economy principles by valorizing agricultural and forestry

residuesthatwould otherwisebeburned,land-filled, or underused. It also

offers the potential to integratewith existing 1G plants (for example,

sugarcanemills), where bagasseand trash can be upgraded to

second-generation ethanol or used for high-efficiency cogeneration,

thereby increasingthe total ethanol and electricity output per unit of

biomass.

Environmentalandeconomicsustainabilityof 2G ethanol.

Well-designed 2G ethanol systems can achieve significant

greenhouse-gasreductionsversusgasoline, particularlywhen:Feedstocks

are true residues(e.g., corn stover,bagasse)rather than purpose-grown

energycrops. Theprocessis integratedwith efficient cogeneration,using

lignin andbiogasto supplyprocessenergyandsurpluselectricity.
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Advancedfermentationstrainsco-fermentboth hexosesandpentoses,

maximizing ethanol yield from the biomass. Economicanalysesof

integrated1G+2G plants show that selling surplus electricity from

high-pressurecogenerationturbinescan improve the internal rate of

return (IRR) andhelp offset the highercapitalandoperatingcostsof

2G units. However, feedstock logistics (collection, transport, and

storage of low-density biomass), enzyme costs, and pretreatment

efficiencyremainkey economichurdles.

From a sustainability-policy standpoint,2G ethanol is increasingly

viewedasañbridgeòtechnologythatcanexpandbiofuel supplywhile

respecting food-security and land-use constraints, provided that

certification schemesand life-cycle criteria are robustly enforced.

Integrated1G+2G plants and future directions. The most practical

near-term evolution of the ethanolindustry is not the replacementof

1G by 2G, but their integrationwithin the samebiorefinerycomplex.

In such integratedplants:Existing 1G fermentationand distillation

unitsarereused, loweringcapitalrisk.

Lignocellulosic residues(e.g., sugarcanebagasse,corn stover) are

processedin parallel 2G lines, feeding additional sugars into the

shared downstreamtrain. Cogenerationsystemsare optimized to

balance steam demand and electricity surplus, improving overall

energyefficiency.

This integratedapproachallows producersto leveragethe maturity of

1G while graduallyrampingup 2G capacity,therebyhedgingrisksand

smoothing the transition to a more sustainablebiofuel portfolio.

Looking ahead,researchis alsoexploringthird- andfourth-generation

routes (e.g., lignocellulosic gasification to syngas followed by

fermentation,or engineeredalgae)that may further decoupleethanol

from arablelandandimproveyields,but theseremainat earlierstages

of development.
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Conclusion: toward a sustainableethanol future

The ñethanolevolutionòfrom first-generation surplus to

second-generationsustainabilityreflectsa broadershift in energy

thinking: away from simply substituting fossil fuels with any

biofuel and toward selecting fuels that are resource-efficient,

low-carbon, and compatible with food systems. First-generation

ethanol will likely remain important, especially in regions like

Brazil wheresugarcane-basedsystemsare alreadyhighly efficient

andrelativelylow-impact,but long-termclimateandland-usegoals

point toward a larger share for 2G ethanol from residuesand

dedicated energy crops. By integrating advanced biorefinery

concepts,cogeneration,and rigorous sustainability criteria, the

ethanolindustry can evolve from a food-basedsurplus-utilization

model into a genuinely sustainablepillar of the low-carbon

transportmix.
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AI & ML in Chemical Engineering

1. Introduction :-

Artificial Intelligence (AI) and Machine Learning (ML) are

transforming traditional chemical engineering by introducing

data-driven methodologiesalongside classical principles. AI

refersto systemscapableof mimicking humanintelligence,while

ML is a subsetthat enablessystemsto learn patternsfrom data

without explicit. Chemical engineering processesare often

nonlinear, complex, and involve multivariable interactions.

Conventionalmodelingapproachessometimesfail to capturesuch

complexity, making AI/ML powerful alternativesdue to their

flexibility, robustness,andability to handlelargedatasets.

In recentyears,AI hasemergedasa fourth paradigmin scientific

research,complementingtheory,experimentation, andsimulation.

2. Key AI/ML TechniquesUsed:-

Several AI/ML techniques are widely applied in chemical

engineering:

1).Artificial Neural Networks (ANNs): Used for nonlinear

modelingandprediction.

2).SupportVectorMachines(SVM): Classificationandregression

problems.

3).GeneticAlgorithms(GA): Optimizationof processvariables.

4).FuzzyLogic Systems: Handlinguncertaintyin controlsystems.

5).Deep Learning (DL): Advanced pattern recognition and

image/dataanalysis.

6).ReinforcementLearning(RL): Real-time processcontrol These

techniquesenableengineersto extractmeaningfulinsights from

experimentalandindustrialdata.
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3. Applications in ChemicalEngineering

3.1 ProcessModeling and Optimization

AI/ML models are extensively used to simulate and optimize

chemicalprocessessuchasdistillation, reactors,andheatexchangers.

These models can predict system behavior faster than traditional

numerical methods. Improve yield and efficiency Reduceenergy

consumptionOptimizeoperatingconditions

AI-basedoptimization can increaseefficiency by up to 30% and

reducecostsby 20%.

3.2 Fault Detectionand Predictive Maintenance.

AI systemsanalyze sensor data to detect anomaliesand predict

equipmentfailures beforethey occur. Early fault detectionReduced

downtime Improved plant safety. This is particularly useful in

industrieslike petrochemicalsandpharmaceuticals.

3.3 Material and Catalyst Design

Machine learning acceleratesthe discovery of new materials and

catalystsby predictingpropertiesand reactionbehaviours. Drug and

chemical product design Catalyst optimization Structureïproperty

relationship prediction AI enables faster development cycles

comparedto traditionaltrial-and-errormethods.

3.4 ReactionEngineering and Kinetics

AI models help predict reaction rates and mechanisms,reducing

experimental workload. Reaction pathway prediction Kinetic

parameterestimationProcessscale-up Modern systemsinclude self-

driving laboratories,whereAI controlsexperimentsautonomously.

3.5 ProcessControl andAutomation

AI enhancestraditional control strategies like PID and Model

Predictive Control (MPC).Real-time adaptive control Autonomous

processadjustmentSmartmanufacturing(Industry4.0) Digital twins

(virtual replicasof plants)are increasinglyusedfor monitoring and

optimization.
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4. Advantagesof AI/ML in ChemicalEngineering

ÅHandlescomplexnonlinearsystems

ÅReducesexperimentalcostandtime

ÅImproves accuracyand prediction capability Enhancessafety

throughpredictiveanalysisEnables

Åsmartandautomatedplants

5. Challengesand Limitations :-

Despiteits advantages,AI adoption facesseveralchallenges:

Limited and noisy data in chemical industries Lack of

interpretability (black-box models)Safety concernsin real-time

applications Integration with first-principles models Chemical

processesrequire high reliability, so combining AI with domain

knowledgeis essential.

6. Future Scope:-

The future of AI/ML in chemicalengineeringincludes:

Autonomouslaboratoriesandsmartreactors. AI -driven sustainable

process designIntegration with IoT and Industry 4.0 Green

chemistryand carboncaptureoptimization Federatedlearning for

secure industrial data sharing AI is expectedto redefine how

chemicalengineersdesign,operate,andoptimizeprocesses.

7. Conclusion

Artificial Intelligence and Machine Learning are revolutionizing

chemical engineeringby enabling data-driven decision-making,

improvingefficiency,andacceleratinginnovation. While challenges

remain,the integrationof AI with traditionalengineeringprinciples

offers a powerful approachto solving complexindustrialproblems.

As technologyadvances,AI will play a centralrole in shapingthe

futureof sustainableandintelligentchemicalindustries.

Dharmikkumar Patel

CEï4th Sem

B.E
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Technical Article

Agricultural Waste to Bioethanol: A Sustainable 

Pathway for Future Energy
Abstract

The increasingglobal demandfor sustainableenergy has led to

extensiveresearchinto bioethanolproductionfrom lignocellulose

biomass. Agricultural residuessuch as bamboo, rice husk, and

sugarcane bagasse are renewable, cost-effective, and

environmentallyfriendly feedstock. This article reviews the key

processesinvolved in bioethanol production, including pre-

treatment, hydrolysis, fermentation, and distillation. It also

highlights the challengesand recent advancementsin the field,

emphasizingthe potential of lignocellulose ethanol as a future

energysource.

1. Introduction

The depletion of fossil fuels and rising environmentalconcerns

haveacceleratedtheneedfor alternativeenergysources. Bioethanol

is considereda promisingrenewablefuel dueto its biodegradability

and lower greenhousegas emissions. Unlike first-generation

biofuels, lignocellulose bioethanol utilizes agricultural waste,

therebyavoidingcompetitionwith food resources.

Bamboois an attractivefeedstockbecauseof its rapid growth rate,

high cellulosecontent,and widespreadavailability. Its utilization

notonly providesenergybutalsohelpsin waste

managementandsustainability.
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2. Structure of Lignocellulosic Biomass

Lignocellulosicbiomassis composedof three major components:

Cellulose (40ï50%): A linear polymer of glucose and the

primarysourcefor ethanol production. Hemicellulose(20ï30%): A

branchedpolymerproducingboth pentoseandhexosesugars. Lignin

(15ï25%): A complex aromatic polymer that provides rigidity and

resistanceto degradation. The presenceof lignin forms a protective

barrier,makingbiomassresistantto enzymaticattack. Therefore, pre-

treatmentis necessary.

3. BioethanolProduction Process

A . Pretreatment:

ÅRemoveslignin andopensthebiomassstructure.

ÅIncreasessurfaceareafor enzymeaction.

ÅCommonmethods: alkali, acid,andsteamexplosion.

B. Hydrolysis:

Åcelluloseinto glucose.

ÅUsesenzymeslike cellulase.

ÅCanbeenzymatic(preferred)or acid-basedConverts.

C.Fermentation:

ÅGlucoseis convertedinto ethanolby microorganisms.

ÅCommonorganism: Saccharomycescerevisiae.

ÅProducesethanolandcarbondioxide.

D. Distillation:

Å Separatesethanolfrom fermentationmixture.

ÅProduces~95% pureethanol.

ÅFurtherdehydrationgivesfuel-gradeethanol.
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The Role of Technology in Education

Technologyhas becomean essentialpart of moderneducation,

especially in colleges. It has transformedtraditional teaching

methods and made learning more accessible,interactive, and

efficient. With the help of computers,smartphones,and the

internet,studentscan now accessinformation anytimeand from

anywhere.

One of the major benefits of technology is easy accessto

knowledge. Online resources such as e-books, educational

websites, and video lectures provide students with vast

information beyondtextbooks. This encouragesself-learningand

improvesunderstandingof subjects.

Technology also makes learning more engaging. Smart

classrooms,digital presentations,and multimedia tools help

explain complex topics in a simple and interesting way. In

addition, online platforms allow studentsto communicateand

collaboratewith teachersandpeerseffectively.

Anotheradvantageis personalizedlearning. Studentscan learnat

their own paceusingeducationalappsandsoftware,which caterto

individualneedsandabilities.

However,excessiveuseof technologycanleadto distractionsand

reducedconcentration. Therefore, it is importantto useit wisely.

In conclusion,technologyplaysa vital role in enhancingeducation

andpreparingstudentsfor thefuture.

Kamini Girase

CO- 2nd Sem

D.E

Technical Article
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4. Challengesin BioethanolProduction

High costof enzymes

Formationof inhibitors(furfural, HMF)

Energy-intensivedistillation

Low overallefficiency

Difficulty in industrialscale-up

5. RecentAdvancements

Geneticallyengineeredmicroorganismsfor higheryield

Consolidatedbioprocessing(CBP)combiningsteps

Nanotechnologyin enzymeimmobilization

Developmentof integratedbio refineries

Conclusion

Bioethanol production from agricultural waste presents a

sustainableand eco-friendly alternativeto fossil fuels. Although

challenges such as high cost and low efficiency remain,

continuous advancements in biotechnology and process

engineeringare improving feasibility. With properoptimization,

lignocellulosebioethanolhas the potential to becomea major

contributorto futureenergyneeds.
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Technical Article

AI -Driven Smart Grids: The Nervous System of 

Sustainable Cities

As the world shifts toward decentralizedrenewableenergy, the

traditionalpowergridðdesignedfor one-way flow from coal or gas

plants to consumersðis becomingobsolete. The AI-Driven Smart

Grid representsthe evolution of energy infrastructure into an

intelligent, self-healingnetworkcapableof managingthecomplexity

of 2026ôsenergydemands.

The Technical Framework

At the heartof a smartgrid lies the integrationof Internetof Things

(IoT) sensorsandMachineLearning(ML) algorithms. Thesesystems

process&quot;Big Data&quot; from smartmeters,weatherforecasts,

andhistoricalusagepatternsto performthreecritical functions:

PredictiveAnalytics: Using RecurrentNeural Networks (RNNs) to

forecastenergyspikesbeforetheyhappen.

EdgeComputing: Processingdata locally at the substationlevel to

allow for millisecond- responsetimesduringgrid fluctuations.

AutomatedDemandResponse: Automaticallydimmingnon-essential

industrial loads or drawing power from parked Electric Vehicles

(V2G - Vehicle-to-Grid) duringpeakhours.

Efficiency by the Numbers The transition to AI-managed

infrastructureisn&#39;t just a theoreticalupgrade; it provides

measurablesustainabilitygains:

CarbonMitigation: By optimizing the dispatchof renewableenergy,

AI gridscanreducecarbonemissionsby up to 2 gigatonsglobally by

2030.

Operational Reliability: AI can predict equipment failure (like

transformeroverheating)with 90% accuracy,preventing massive

blackoutsandreducingmaintenancecostsby 15%ï30%.
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ConsumerSavings: Smartgridsempower&quot;prosumers&quot;

(thosewho both produceand consumeenergyvia solar panels),

allowing themto sell excesspowerbackto thegrid at peakprices,

potentiallyreducinghouseholdenergybills by 20%.

Why it Matters for UPL University

For our &quot;University of SustainableTechnology,&quot; the

studyof smartgrids is the ultimatemultidisciplinarychallenge. It

combines Electrical Engineering (power systems), Computer

Science (AI/ML algorithms), and Environmental Science

(decarbonizationstrategies).

TechnicalNote: Thestability of thesegridsoftenrelieson theN-1

reliability criterion,ensuringthesystemremainsfunctionalevenif

a major componentfails. AI enhancesthis by simulatingmillions

of failure scenariosin secondsto find the most resilient grid

configuration.

Mehul Sonawala

CEï4th Sem

D.E
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Strengthening Academic-Industry 

Collaboration

UPL University of Sustainable Technology proudly signed a

Memorandumof Understanding(MoU) with the &

( ), .

This strategic collaboration aims to strengthenacademiaïindustry

linkages by fostering innovation, entrepreneurship, research

collaboration,startupincubation,andskill developmentamongstudents

andfacultymembers.

TheMoU representsa significantsteptowardindustry-driven learning,

technologytransfer,and real-world exposure,empoweringstudentsto

becomefuture-readyprofessionalsalignedwith emergingindustrialand

technological needs. Together, this partnership reinforces our

commitmentto building a vibrant innovationecosystemandnurturing

sustainablegrowththrougheducationandresearch.
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One-day workshop  on ñGHG 

Emission Accounting  ò 
The IEI (India) Student Chapter (Env Division) ïSRICT ,

organizeda one-day workshop on " GHG EmissionAccounting"

on 9th February2026. Theworkshopfeaturedsessionsdeliveredby

industryexperts,beginningwith fundamentalsof GHG accounting

by Mr. Nirmal SinghBalli, EHSHead,Sud-ChemieIndia Pvt. Ltd,

Vadodara . The second and third sessionson Scope 1 & 2

accountingandScope3 accountingweredeliveredby Dr. Mahesh

Trivedi, GM, BEIL Ankleshwar, and Ms. Falguni Khatri,

EnvironmentEngineer,UPL Unit-1 respectively. The final session

on casestudiesof GHG accountingwasconductedby Mr. Darshan

Salunke,AssistantProfessor, EST Department. 45 UG students

from L. D. Engineeringcollege, Ahmedabad,GEC Surat, GEC

Valsad, GEC Bharuch, SVMIT, and P. P. Savani University

participated, gaining practical insights into GHG emission

accountingpractices.
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