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VISION

To nurture ethically skilled studentsfor better contribution to
the industry, businessand the upliftment of society

To develop knowledgeable and professionally competent
engineersto meetglobal challenges.

MISSION

To 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

It is thetalentandoutcomeof our studentswvhich is reflectedthrough
KATHAN . This is one of the best platforms for our studentsto

presenmultifacetedpersonalitie@ndinnovativeideas Our magazine
Is balancedcollection of technicaland literary activities sportsand
cultural activities,poemsstories, academi@chievementtc

We seek opportunitiesfor our studentsto stretchtheir minds and
heartsbeyondlimits, andto build valuesthat lead to a harmonious
existence

We seeourselvesasonebig family, whereall areunitedin a spirit of
Scienceand technology In today® competitive world, we do not
know what the future holds for us, but all that we know is that our
studentswill holdthefuturee .
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UPL University of Sustainabléelechnologycelebratedts fourth grand
annualfestival, i~ 7 T 9 0, with great enthusiasmon 04t

April 2025 This annualfestival was organizedunderthe university's
canopy,duringwhich culturalprogramswverepresentedby the students

andfaculty membersof the university

The chief guestof this annualfestival Shri K. Kumaravel,President
and Unit Head,Birla Copper,Dahej aswell asthe Guestsof Honour,
Shri Sunil Chart MD, RossariBiotech Limited & Shri TusharShah,
DG, Rotary District-3060 and I . 2"~~~ 2~ ©7, Chairman
Emeritus,Shri Ashok Panjwani, PresidentUPL University, Trustees
BhupendraDalwadi and Kishore Surti, distinguishedmembersof the

ManagemenCommittee,Provost,Registrar,Deans,University office

bearers, faculty, staff, students and representativesof various
Industriesgracedthe eventwith their presenceProvostProf. Shrikant
Waghwelcomedthe guestswith a bouquetand deliveredthe keynote

address
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The program, included various dancefests and music fests on the
themeof StageTechnocratalongwith the distributionof awardsto the
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During their speechesthe guestsencouragedhe studentsthrough
their inspiringwordsfor their all-arounddevelopmenandemphasizec
the enhancemenbf skills and technicalknowledgeacquiredduring
their studies

The Reva Fest2025 festival was jointly coordinated by the
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The Mechanical Engineering Department of UPL University of
Sustainable Technology successfully organized the prestigious
academiawardceremony!'d. ~ \qwh *° " onMarch19, 2025
atthe DiamondChildrenTheatre GIDC, Ankleshwar

The eventhonoredstudentsfrom Diploma Engineering,Bachelorof
Engineering, Master of Engineering, B.Sc Chemistry, B. Sc
Microbiology, and M.Sc Organic Chemistry for their outstanding
academi@achievements
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The morning session featuredi . 0~ 7 v o~ °
(GeneralManageri HR, Dormer Pramet Ankleshwal as the chief
guest,while the eveningsessionwas gracedby | 9. 0¥ "~ 72737
(Vice President HumanCapital,Goldi SolarPvt Ltd.). Theceremony
was executedin the presenceof the honorableChairmanMr. Ashok
Panjwani
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TheD 07 "7 ™Yy Q)T ™HY" 0°° 7° for the
termJuneDec 2024 wassuccessfullyjconductedbn 111" March 2025
at UPL University of Sustainable Technology, recognizing the
exceptionalcontributionsof studentsinvolved in the PeerLearning
Initiative. This initiative emphasizedhe significanceof peeroriented
learningin fosteringacademiandprofessionagrowth
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Introducing Green Chemicals into Pain Reliever
Ointments

This projectcentersaroundthe formulationand evaluationof a novel
topical pain reliever ointmentusing Diclofenac Sodium as the active
pharmaceuticalngredient (API) combinedwith a carefully selected
blend of naturalexcipients Diclofenacsodiumis a widely usednon
steroidal antrinflammatory drug (NSAID), well known for its
effectivenessn treatinglocalizedpain andinflammation,especiallyin
conditions such as arthritis, muscle strain, and sports injuries
However, many existing commercial formulations rely heavily on
synthetic excipients, gelling agents,and preservativeswhich may
causeskin irritation or discomfortupon prolongeduse This project
aimsto developa safer,morebiocompatiblealternativethatretainsthe
therapeutidenefitsof diclofenacwhile enhancingskin tolerability and
environmentasustainability

The proposed formulation employs Aloe Vera gel as the base
componentchosenfor its excellentsoothing,moisturizing,and antk
inflammatory properties Glycerin is usedas a humectantto retain
moistureandimprove skin feel, making the ointmentmore hydrating
and comfortable to use To maintain the physical integrity and
consistencyf the formulation,xanthangum, a naturalpolysaccharide,
IS included as a stabilizer Phenoxyethanois incorporatedas a mild
preservativahat offers effective microbial protectionwithout the risks
associatedwith parabens Vitamin E serves a dual role as an
antioxidantto preventoxidative degradatiorand as a skin-nourishing
agent Lastly, pepperminbil is addedfor its naturalcooling effectand
mild analgesiqoroperties.enhancingooth the sensoryandtherapeutic
experiencef the product

The importanceof this formulation lies in its ability to provide a
natural, patientfriendly alternative to conventional diclofenac
ointments
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By replacingsyntheticexcipientswith naturallyderivedcomponentsthe
risk of skin irritation is reduced, making the product suitable for

sensitiveskin andlong-term application Additionally, the aesthetiand
sensorycharacteristicof the ointmentare improved, promoting better
patientcompliance Aloe Veraandglycerin contributeto a smooth,non

greasy,and moisturizingfeel, while peppermintoil enhanceghe initial

relief sensatioruponapplication

Anotherkey reasonthis formulationis significantis its alignmentwith

current trends in sustainableand green pharmaceuticadevelopment
Using biodegradablenontoxic excipientsnot only benefitsusersbut
also contributes to reducing the environmental footprint of

pharmaceuticaproducts Furthermore preliminary patentand literature
reviewsindicatethatthis specificcombinationof ingredientshasnot yet
beendocumentedhighlighting its novelty and potentialfor intellectual
propertyprotection This opensdoorsfor furtherresearchgdevelopment
andevencommercialization

In conclusion, this project integrates pharmaceuticalefficacy with

natural ingredientsynergyto deliver a holistic pain relief solution It

bridgesthe gap betweenmoderndrug delivery and consumerdemand
for clearlabel, sustainableandskin-friendly products The formulation
process supportedby careful selectionof excipients,ensuresa stable,
effective,andcosmeticallyelegantproduct Throughthis innovation,the
projectcontributego advancingopical therapyoptionsthatarenot only

therapeuticallyeffective but alsosaferandmore pleasanto usein daily

life.

Meet Rathod

BE, Sem8

Chemical Technology
Enrollment No: 210102102011
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Decolorization & COD reduction of Acid Dyes
Effluent

Industrial activities such as textile, leather, paper, and cosmetics
manufacturingare amongthe largestcontributorsto water pollution
through the releaseof dyeladen wastewater These effluents are
typically characterizedby their intense color, high toxicity, and
elevatedevelsof ChemicalOxygenDemand(COD) andBiological
OxygenDemand(BOD). Acid dyes,in particular,are complexand
nonbiodegradable, making their treatment both crucial and
challenging

The aim of this projectis to investigateand implement effective
methoddor decolorizatiorandCOD reductionof acid dye effluents,
thereby mitigating their environmental impact The treatment
processunder study involves the openreflux method a chemical
treatmenttechniquethat facilitates the breakdownand removal of
harmful compoundwwithin the effluent The overallgoalis to reduce
the concentratiorof hazardouslyesand organicpollutantsto levels
safefor environmentatlischargeor potentialreuse

The methodology incorporatesa comparative study of various
physical,chemical,and biological approachego identify the most
effective treatmentsolutions Physicalmethodssuchascoagulation,
flocculation, adsorption,and membranefiltration offer simplicity
and efficiency in color removal Biological treatments,including
microbial and fungal degradation, provide environmentally
sustainableoptions with minimal sludge generation,althoughthey
are less effective for complex syntheticdyes Chemicalprocesses,
particularly coagulatiorflocculation using agentslike alum and
ferric chloride, are studiedfor their effectivenessn removingboth
colorandsuspendedolids
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The expectedoutcome of the project includes a dye removal
efficiency exceeding®(0% anda significantreductionin COD levels

Such results would not only render the treated water safe for

dischargebut also provide an economically viable and scalable
treatmenimodelfor smallandmediumsizedindustries

Importance of the Project

This project addressesa critical environmental challenge the
pollution of waterbodiesby dye effluents Thesignificancdiesin its
contribution to sustainabledevelopment,particularly in industrial
zones such as Ankleshwar Gujarad home to numerous dye
manufacturingunits Untreatedor poorly treated dye wastewater
posesseverethreatsto aquaticecosystemsgisruptsphotosynthesis
iIn water bodies,and can causelong-term healthissuesin humans
dueto the presencef carcinogeni@andmutageniccompounds

By focusing on COD reduction and decolorization, the project
directly contributesto improving water quality, conservingaquatic
life, and reducing health risks associatedwith water pollution.
Moreover, the project aligns with global goals for sustainable
industrypracticesandwaterresourcananagement

This work alsofostersthe developmentf affordableandreplicable
treatment technologies, which is particularly important for
developing countries facing both environmental and economic
constraints Ultimately, the project contributesto a cleaner,safer
environmentand supportsthe implementationof greenchemistry
andpollution controlpracticean industrialoperations

,'ﬁ!,i !!tl DHYANESWAR SHINDE

! i, | BE, Sem8

' Chemical Technology
‘ v h Enroliment No: 210102102012
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Advancements in Refrigeration Technology A
Glimpseinto the Future

1. Introduction

The refrigerationindustry is undergoingsignificant transformations,
driven by the needfor energyefficiency, environmentakustainability,
and technological innovation This article delves into the latest
advancementm refrigerationtechnology,highlighting novel cooling
methods,innovative materials,and emergingtrends that promise to
redefinethefuture of refrigeration

Refrigerationplays a pivotal role in various sectors,including food
preservation, healthcare, and industrial processes Traditional
refrigeration systems,primarily basedon vaporcompressioncycles,
have been effective but come with challengessuch as high energy
consumption and the use of refrigerants with significant global
warming potential (GWP). Recentresearchand developmentefforts
aim to addressthese challengesby exploring alternative cooling
technologieandmaterials

2. Emerging Cooling Technologies
2.1. Solid-State Cooling

Solid-state cooling technologiesare gaining attention as potential
replacementsfor conventional refrigeration methods One notable
innovationis the developmenbf solid-statecooling systemsasedon
shape memory alloys (SMAs). These systems utilize the unique
propertiesof SMAs to achievecooling without the needfor traditional
refrigerants The advantagesnclude zero GWP, nontoxicity, non
flammability, andenhanceenergyefficiency Companiesdike Exergyn
areat the forefront of this technology,developingSMA-basedcooling
solutionsthatpromisedurability andreusability



2.2. lonocaloric Refrigeration

lonocaloricrefrigerationis aninnovativeapproactthatleverageshe
lonocaloriceffect, wherethe addition or removalof ions inducesa
thermalresponsan a material This methodinvolves manipulating
the electrochemicalpotential to achieve significant temperature
changesopffering a sustainablalternativeto traditionalrefrigeration
systems The ionocaloric cycle comprises processessuch as
iIsentropic mixing, isothermal melting, isentropic separation,and
isothermal crystallization, collectively enabling efficient cooling
Materialslike ethylenecarbonatecombinedwith sodiumiodide have
demonstrate@romisingresultsin thisdomain (enwikipediaorg®)

lonocaloric

Cycle
Mixer
g "/ '\.\
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Solid/Liquid O
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lonocaloric Refrigeration (*Source: Physics world)



Technical Article

3. Innovative Materials in Refrigeration
3.1. SlimTech Insulation

Whirlpool Corporation has introduced SlimTech insulation, a
proprietary vacuuminsulated structure technology that replaces
conventionalpolyurethanefoam in refrigerators This advancement
reducegefrigeratorwall thicknessby up to 66%, resultingin a 25%
Increase in interior capacity Additionally, SlimTech insulation
enhancesenergy efficiency and allows for sleek metal interiors,
moving away from traditional molded plastic designs The JennAir
brandis setto featurethis technology,with refrigeratorsexpectedo
beavailablein 2025 (foodandwinecom?)

4. Trends in Refrigeration for Food Preservation

Theprimary objectiveof food preservations to inhibit the growth of
microorganismsand slow down enzymatic reactionsthat cause
spoilage Refrigerationhas becomean essentialpart of the food
chain, with ongoing researchfocusing on enhancingrefrigeration
technologiesto improve food preservation Recent studies have
reviewedvarioustrendsin this field, emphasizinghe importanceof
maintaining optimal storageconditionsto extendthe shelf life of
perishabl&eommodities (researchgateet*)

5. Conclusion

The refrigerationfield is witnessingrapid advancementsimed at
improving efficiency, sustainability,and functionality Innovations
such as solid-state cooling technologies,onocaloric refrigeration,
and advancednsulation materialsare paving the way for the next
generatiorof refrigerationsystems
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As thesetechnologiescontinue to evolve, they hold the promise of
transforming refrigeration practices across various industries,
contributingto a sustainablenvironment

Lt. ShivangN. Ahir,

N\, AssociateNCC Officer (ANO),
¢ AssistantProfessor,

_ & Mechanical Engineering
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Automated Al at Last: Ending the Era of Manual
Prompt Tuning

In large languagemodels(LLMSs), prompttuningis a critical but often
laborintensive process Traditionally, manually adjusting prompts to
optimizeperformancéhasbeentime-consumingjnconsistentandprone
to scalability issues However,the adventof StablePrompta cutting
edge framework for automated prompt optimization, seeks to
revolutionizehow LLMs arefine-tuned,offering a solutionto many of
thechallengedacedby developerandorganizations

The Challengesof Manual Prompt Tuning

Manual prompt tuning for LLMs presentssignificant challengesthat
hinderefficiencyandscalability.

1 Time-consuming process Eachpromptrequiresiterative trial and
error to achieveoptimal performanceThis cantake hours,days,or
evenweeksdependingn the complexityof thetask

1 Inconsistencyin results. Manualtuningoftenleadsto unpredictable
outcomes as resultsvary widely acrossdifferent users,tasks,and
datasets

1 Limited scalability: As the scopeof applicationsgrows, managing
and tuning multiple promptsfor diverseuse casesbecomesnearly
impossible

1 Expert dependency Effective tuning requires domain expertise,
creatinga bottleneckwhenspecializedknowledges unavailable

Dynamic task challengesStatic prompts struggle to adapt to reale
changes in tasks or user needs, leading to suboptimal outputs.
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What is the solution?

Stable Promptis a cutting-edge framework designedto revolutionize
how promptsareoptimizedfor largelanguagemodels(LLMS). It strikes
a balancebetweentraining stability and searchspace,mitigating the
instability of RL andproducinghigh-performancgrompts

1 Automated prompt tuning: Eliminates manual efforts by
dynamicallyoptimizing promptsthroughreinforcementearning

1 Reinforcement Learning core: Uses feedback loops to refine
promptsin reaktime for improvedresults

1 Stability-performance balance Overcomes the instability of
traditional RL methods, ensuring reliable and consisten
optimization

1 High-performance prompts: Produces refined, taskspecific
promptsthatmaximizeLLM outputquality.

1 Dynamic and scalable Adapts to diverse tasks, evolving with
changingrequirementfor seamlesscalability

Generated Prompts Data Answer
Text “Classify this this is a : ;
& " . oy : P oy ot o i i
Classification: sentence is positive geod SCript, " positive | *
S5T-2 Agentzh, or negative” Q good Target:: i ;
r dialogue, Mistral
Question bdﬁnul] "Read the choices and funny even L J i
Answe{ring: prmm— pi;::]biem carefully aJ:d Ffor adults. l Gemma | negative -’ i
MMLD L choose correct one Which of the | -
( , , , i i ama ,
Text Llama "Rewrite given following .. ;l________. T think
Generation: T senrence Lo %, The professor [ : this

Passivization

passive form~”

mentioned ..

movie .
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How it works?

l

T

Initial prompt definition: Startwith a baselinepromptto generate
LLM outputfor a specifictaskor query

Reinforcement Learning framework: Evaluate generatedoutput
andassignarewardbasedn accuracyrelevanceandquality.
Prompt optimization: Adjust the promptdynamicallybasedon the
feedbacko improvethe outputin the nextiteration

Continuous refinement: Learnand adaptfrom eachcycle, making
smartempromptadjustment®vertime.

Balance of stability and exploration: Maintain stable output
guality while exploring different prompt variationsto find the best
fit.

Efficient performance at scale Optimize multiple prompts
simultaneouslyor differentusecasesgnsuringscalability

Prompt Optimization

Initial Prompt Balance of Stability
Definition /\ and Exploration

Reinforcement \\‘_ __/ Efficient
Learning Framework Performance at

Scale

Continuous
Refinement




What are the key benefits?

l

T

Time efficiency. Automategprompttuning, savingdaysor weeksof
manualwork.

Scalability: Handles largescale applications,from one LLM to
thousands

Cost efficiency. Reducesperationalcostsby minimizing the need
for humanintervention

Realtime adaptability: Dynamically adjusts prompts basedon
changingtasksor data

Improved stability and performance: Balancesexploration and
stability for high performancendreliability.

Customization and flexibility : Adapts to different use cases.
optimizing promptsfor specificneeds

: Real-Time
Reduces operational oy
costs by minimizing Adaptability
human intervention. . .
Manages large-scale Dynamically adjusts
applications, from one prompts based on
LLM to thousands. changing tasks or data.

Automates prompt
tuning, saving
significant manual work
time.

Adapts to different use

cases, optimizing
prompts for specific

needs.

Realworld applications

l

T

Customer support automation: Generatesaccurate,personalizec
responsefor chatbotsgnhancingustomersatisfaction

Content generation Refines prompts for creative writing,
copywriting,andsocialmediacontent,ensuringhigh-quality output



1 Healthcare and medical diagnostics Finetune promptsfor Al-
powered diagnostic tools and virtual health assistants,ensuring
accuratanedicalresponses

1 Educational tools and tutoring systems Personalizedearning
experiencesby dynamically adjusting prompts basedon student
needs

1 Market research and consumer insights. Refines prompts for
market researchtools, generatingdeeperinsights from consumer
feedback

1 Legal document analysis Enhancespromptsfor legal document
review,speedingip contractanalysisandcompliancechecks

1 E-commerce product recommendations Finetune prompts for
personalized shopping experiences, improving product
recommendationandconversions

Conclusion

StablePromptmarksthe end of manualprompttuning andintroducesa
simpler,fasterway to optimize Al. Using automationandreinforcement
learning,helpsbusinessesreatehigh-quality promptsthat canadaptas
needs change Whether it's for customer support, content creation,
healthcare,or other areas,Stable Prompt makesit easierand more
efficient to getthe bestresultsfrom Al. It's a gamechangerfor anyone
looking to improvetheir Al withoutthe hassleof manualtuning

¥ Awadh Kishor Singh,
Lecturer,
Computer Engineering and Information Technology
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Advancements in Green Catalysis for Sustainable
Chemical Processes

Introduction

As global awarenessf environmentalissuescontinuesto rise, the
chemical industry is under increasingpressureto adopt sustainable
practices One of the most promising approachegoward achieving
sustainabilityis green catalysi® the use of environmentallyfriendly
catalyststhat promote chemical reactions with minimal waste and
energy consumption Greencatalysisnot only contributesto reducing
harmful emissionsand byproducts but also plays a vital role in
improving proces<efficiency This article exploresrecentadvancement
In green catalysis, its various applications, and the benefits and
limitationsassociateavith its implementationn chemicalprocesses

Definition and Principles of Green Catalysis

Greencatalysisrefersto the designandapplicationof catalystshatalign
with the principles of greenchemistry Theseinclude the use of non
toxic, abundantmaterials,energy efficiency, and the minimization of
hazardousvaste Greencatalystsare designedto function under mild
conditions, which reducesenergy consumptionand improves overall
processsustainability

Typesof Green Catalysts

- Biocatalysts(Enzymes) Enzymesoffer high specificity and work
undermild conditions,makingthemideal for pharmaceuticahnd fine
chemicalproduction

- Heterogeneou€atalysts Thesecan be easily separatedand reused,
which minimizeswasteandenergyuse
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- Organocatalysts These metalfree catalysts offer an ecofriendly
alternativein organicsynthesis

- PhotocatalystsActivated by light, theseare usedin environmenta
applicationdike pollutantdegradatiorandwatersplitting.

RecentTechnologicalAdvancements

- Nanocatalysis The use of nanomaterialshas improved catalytic
efficiencydueto increasesurfaceareaandtunableproperties

- MetalOrganic Frameworks(MOFs) Theseporousmaterialsprovide
high surfaceareasandcanbetailoredfor specificreactions

- GreenSolvents Developmenbf solventfree or waterbasedcatalytic
systemso reducetoxic solventuse

- Hybrid Catalytic Systems Combining biocatalystsand synthetic
catalystgo optimizeperformancen complexreactions

Industrial Applications

- Petrochemicalndustry. Greencatalystsarebeingusedto improvefuel
refining with lessenvironmentalmpact

- PharmaceuticalsSynthesiof activepharmaceuticahgredient APISs)
with fewerstepsandlesswaste

- Agricultural Chemicals Productionof pesticidesand fertilizers using
ecofriendly catalysts

- Environmental Remediation Catalystsare used for CO capture,
pollutantdegradationandwaterpurification
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Advantagesof Green Catalysis

- Reducedenvironmentallmpact Lower greenhousgasemissionsand
wastegeneration

- ImprovedEfficiency. Fastereactionswith higherselectivityandyield.

- Energy Conservation Catalystswork under mild temperaturesand
pressures

- Cost Savings Reusability and fewer purification steps reduce
operationatosts

- Regulatory Compliance Helps industries meet environmenta
regulations

Disadvantagesof Green Catalysis

- High Initial Costs Developmentindscaleup of greencatalystscanbe
expensive

- Limited Stability.: Somegreencatalysts,especiallyenzymesmay be
unstableunderindustrialconditions

- Reusability Challenges Some catalystsdegradeafter severalcycles,
affectingprocesfficiency.

- Technical Barriers Integrationinto existing processesnay require
significantmodifications

Conclusion

Green catalysis representsa critical componentof the future of
sustainable chemical engineering With continual research and
technologicalinnovation, greencatalystsare becomingmore efficient,
selective andeconomicallyiable



While challengesemainin termsof cost, stability, andintegration,the
benefitsthey offer makethema worthy investmenfor industriesaiming
to reducetheir ecologicalfootprint. Advancementsn nanotechnology
materials science, and processengineeringare expectedto further
enhanceheapplicability of greencatalysign thecomingyears

i Thakur Vishwassingh J.

: Enrolment no. 220102101038

: Program/sem: BE/6

Branch/Department: Chemical Engineering
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Reactive Distillation: Integrating Reaction and
Separation

Introduction

Reactive distillation (RD) is a revolutionary processintensification
techniquethat mergeschemicalreactionand productseparationnto a
single unit. This hybrid processdepartsfrom the traditional sequentia
methodwherereactorsand separatiorunits suchasdistillation columns
are designed and operated separately Instead, RD provides a
multifunctional approach that can offer substantial economic,
environmentalandtechnicalbenefits

As the demandfor sustainable,energyefficient, and costeffective
processesn the chemical and petrochemicalindustries grows, RD
emerges as an innovative solution By integrating reaction and
distillation, RD enhancegonversionfreducesenergyconsumptionand
minimizescapitalcosts This article exploreshe fundamentaprinciples,
operational dynamics, advantages, disadvantages,and practical
applicationsof reactivedistillation, supportedy literatureandindustrial
examples

Fundamental Conceptsof ReactiveDistillation

Reactivedistillation combinestwo unit operationd chemicalreaction
and distillationd within the same equipment The integration is
particularly beneficial when the reaction is equilibrium-limited, as
continuous removal of products via distillation shifts the reaction
equilibrium toward higher conversions,accordingto Le Chatelies
principle

The typical configurationof an RD columninvolveszonesfor reaction
and separation The reactive zone contains catalyst packing or trays
wherethe chemicalreactionoccurs
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Above and below this zone are rectifying and stripping sections
responsiblefor purifying the desiredproductand removing unwanted
components Above and below this zone are rectifying and stripping
sectionsresponsiblefor purifying the desired product and removing
unwanteccomponents

Thermodynamic and Kinetic Considerations

Successfulimplementationof RD requires careful analysis of both
thermodynamiandkinetic aspectsThe volatility of componentplays
a critical role. Ideally, the reactantsand products should have
significantly different boiling points, enabling effective separation
Additionally, the reactionmust proceedat a temperaturehat coincides
with the boiling point rangewithin the column

Kinetic compatibility is equally vital. The reaction rate must be
sufficiently high to achievemeaningfulconversionwithin the residence
time of the column In somecases;specially formulatedsolid acid or
base catalystsare used within the column packing to promote the
reactionwithout causingpressurealrop or fouling.

Typesof ReactionsSuitable for RD

Not all reactionsaresuitablefor integrationwith distillation. RD is most
effectivefor:

- Equilibrium-limited reactions suchasesterification etherification,and
hydrolysis

- Reversible reactions where continuous removal of one product
enhance$orwardreaction

- Mild exothermic/endothermiceactions which align well with the
thermalprofile of thedistillation column
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Exampleancludethe synthesiof methyltert-butyl ether(MTBE), ethyl
acetateandaceticacid

ProcessDesignand Control

Designing a reactive distillation column is a complex task involving
simultaneousoptimization of reactionand separationparametersKey
designvariablesnclude

- Numberandlocationof reactivestages
- Catalysttypeandloading

- Feedlocationandcomposition

- Reflux ratio andreboilerduty

Processimulationtools suchasAspenPlusandHYSYS arefrequently
employed to model RD systems These tools incorporate reaction
kinetics, vaporliquid equilibrium (VLE), andmasstransfercorrelations
to predictperformance

Controlling RD columnsposesadditional challengesdue to the strong
couplingbetweerreactionandseparationChangesn feedcomposition
or column temperaturecan impact both reaction rate and separatior
efficiency. Advancedcontrol strategiesuchas modelpredictivecontrol
(MPC) and inferential control are often adoptedto maintain optimal
operation

Industrial Applications

Reactive distillation has been successfullyimplementedin several
industrialscaleprocesses

- MTBE production One of the earliestand most cited applications,
combiningisobutyleneandmethanoin a catalyticdistillation column
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- Esterification Productionof esterdike ethyl acetateandbutyl acetate
usingaceticacidandalcoholsin RD columns

- Hydrolysis and etherification Reactions where product removal
throughdistillation drivesthereactionforward

- Biodiesel production Transesterification of triglycerides with
methanokanbenefitfrom RD to enhanceyield andpurity.

ResearchTrends and Innovations

Recent researchin reactive distillation focuses on expanding its
applicabilityto morecomplexsystemssuchas

- Multicomponentand multi-reactionsystems Addressinginteractions
betweerparallelor sequentiafeactions

- Azeotropic systems Utilizing RD to break azeotropeswithout
additionalseparatiorunits

- MembraneassistedRD: Combiningmembranesvith RD to enhance
selectivityandseparation

- Dynamicmodelingand Al integration Using machinelearningand
dynamicsimulationsfor reaktime optimizationandcontrol

Advantagesof ReactiveDistillation

Reactivedistillation offers numeroudenefitsover conventionalprocess
configurations

1. Processntensification

Combiningreactionand separationn a single unit reducesequipment
footprint, piping, and auxiliary systems This leadsto a more compact
andintegratedolantlayout
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2. EnergyEfficiency

Heat generatedby exothermic reactionscan be utilized within the
distillation column, reducing external energy requirements Also, the
distillation processhelpsmaintainfavorabletemperaturefor reactions

3. ImprovedConversiorandYield

Continuous removal of products shifts equilibrium toward higher
conversion This is particularly useful in reversibleand equilibrium
limited reactions

4. ReducedCapitalandOperatingCosts

Lower numberof equipmentand reducedenergy usagetranslateinto
lower capitalinvestmentandoperationakxpenditure

5. EnvironmentaBenefits

By improving efficiency and reducing waste, RD can contribute to
greener chemical processeswith lower emissions and byproduct
formation

6. Simplified Procesdntegration

RD facilitateseasiermeatintegrationandprocessptimization,makingit
attractive for retrofitting existing plants or designing new, compact
processes

Disadvantagesand Limitations

Despiteits advantagesieactivedistillation is not universallyapplicable
andposesseverakhallenges

1. ComplexDesignandControl

The stronginteractionbetweenreactionand separatiorcomplicatesthe
design and control of RD columns Small disturbancescan lead to
significantperformanceleviations
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2. Limited ReactionTypes

Only certain reactions, typically mild and equilibriumlimited, are
suitable for RD. Highly exothermic or endothermicreactions may
disruptthethermalbalanceof the column

3. CatalystLimitations

Catalyst deactivation, fouling, and replacementpose maintenance
challenges Catalystdistribution within the column must be carefully
managedo ensureuniform reactionrates

4. Thermodynamic€onstraints

The volatility differencesbetweenreactantsand products must align
with distillation principles A narrow boiling point difference or
formationof azeotropesnaylimit applicability

5. Scalabilitylssues

While RD is effective at laboratory and pilot scale, scaling up to
industriallevelsrequiresmeticulousattentionto heatand masstransfer,
pressura&lrops,andcatalystbehavior

Conclusion

Reactivedistillation (RD) combinesreactionandseparationn oneunit,
improving efficiency, lowering costs, and supportingsustainabilityin
chemical manufacturing While it requires deep knowledge of
thermodynamicskinetics, and control systems,RD offers significant
benefits for suitable processes With advancementsin catalysts,
simulations,and controls, R D Girsdustrial use is expectedto expand,

supportlnga moresustalnablee:hemlcallndustry
(| Sgue Chirag Patel
Enrolment no. 220102101024
Program/sem: BE/6
Branch/Department: Chemical Engineering
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Heights of Anticipation

In this segment,l recounta genuineincident that occurredwith a
colleaguewho had alreadycompletedhis graduation He was pursuing
his postgraduatstudiesin Delhi andwason a vacationin his hometown
whenhe noticedsomethingamusing

During his visit, his sisterwasin the processof applyingfor admission
to a medicatbasedcourseat a governmentcollege On the first day of
theadmissiorprocessmy friend droppedhis sisteroff atthe collegeand
promptlyreturnedhometo pick up his mother

Upon returning to the venue, he discoveredthat the program had
alreadycommencedTo his surprise,he found that his sisterhad been
seatedn thefront row. Dueto the heavyrush,my friend andhis mother
hadto occupythe backseatowsasthe programprogressed

As the programnearedts conclusionmy friend noticedanelderly man
sitting besidehis motherandson The manappearedo bein his fifties,
and his sonwasalso presentwith him. My friend wasaboutto embark
on his medicalcourseat the samecollegewhen he caughtsight of the
man In responsethe manpassesnawarmsmile

Upon seeingthe smile, my friend conveyedt to his mother,explaining
that the man sitting next to his mother believedthat he was going to
studyat the samecollege My friend® motherpolitely informedhim not
to engagein such misconceptionsAfter the programconcluded,the
middle-agedmanapproacheany friend® motherandinquired,fils your
sonarepeater@

My friend burstinto laughterand out of surprisehis mother politely
respondediWe areherefor theadmissiorof our daughteno

Kartik lyer,
Assistant Professor,
Chemical Engineering
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The Impact of Social Media on Mental Health in
Students

The proliferation of social media platforms has presentedadolescent:
with new channeldor self-expressioncommunicationand affirmation

seeking Social media platforms like Facebook,Instagram,Snapchat
andTik-Tok offer a neverendingstreamof contentthathasthe powerto

significantly impact kids' lives and wellbeing Excessiveengagemen
with social media has beenassociatedvith a range of mental health
difficulties for teenagers

Positive Effects of SocialMedia on Students' Mental Health

AConnectionand Support:

Socialmediaplatformsprovidean avenuefor studentg¢o connectwith
family, friends, and peers This is especially true during times of
physical separationsuch as going away to college, or having friends
leavefor their respectivauniversities Having anonline supportnetwork
canoffer comfort,andreducefeelingsof lonelinessandisolation,which
canall helpeasehetransitioninto college

Alnformation and Awareness

Socialmediacanallow collegestudentdo stayinformedaboutvarious
currentevents mentalhealthissuesself- caretechniquesandresources
for seekinghelp. Online communities,at times, can also create safe
spacedor individualsto sharetheir strugglesandexperiencesfostering
asenseof belonging

AExpressionand Creativity :
Socialmediaplatformscanserveascreativeoutletsfor collegestudents
to expresshemselveghroughart, music, writing, or videos Engaging
in creativeendeavorsan promotepositive mentalwell-being and self
esteem



NegativeEffects of SocialMedia on Students' Mental Health
AFOMO:

The fear of missingout (FOMO) on exciting eventsor opportunities
can lead to a senseof inadequacyand lonelinessand can create
pressureo feellike the studenimustattendeveryevent

ASleepDisruptions:

Excessiveuse of social media, especiallybefore bedtime,can disrupt
sleeppatternsamongstudents Inadequatesleepcanleadto increased
stressandadeclinein overallmentalhealth

AAddiction and Time Management

Constantengagementvith social mediamay lead to a lack of time
managemenbr evenaddiction,thus impactingacademicperformance
andoverallwell- being

Het Patel

Enrolment no. 240102116003
Program/sem: BE/2
' Branch/Department: Information Technology
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Talk to yourself
When you're happy, you talk to yourself
When you're sad, you talk to yourself
Whenyoufeel lonely, you talk to yourself
Because when you talk to yourself you solve all

your problems wittyourown ways...

Payal Vasava

Enrolment no. 230202117038
Program/sem: B.Sc/4
Branch/Department: Microbiology
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The Breath of the Earth

Beneath the soil, where roots entwine,
The Earth exhales, both soft and fine.
A whisper carried on the breeze,

Through emerald leaves and towering trees.

The mountains hum, the rivers sing,
The sky unfolds its endless wing.
With every dawn, new hope is stirred,

In every stream, the future's heard.

But heavy grows the air with pain,
When forests fall like summer rain.
The breath that once was pure and deep,

Now stumbles, thin, begins to weep.

Yet still, the Earth believes in man,
To heal the wounds, revise the plan.
Plant the seed, protect the skies,
Let green once more before our eyes.
CONTA
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The breath of Earth is life own song,
A truth we &ve known so very long.
To guard this gift, both vast and small,

Is the greatest task of all.

Keya Prajapati

Enrolment no. 230202117038
Program/sem: BE/6

Branch/Department: Chemical Engineering
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My Daily Equilibrium

“Life is a balance of holding on and letting go."
0 Rumi
In chemical terms, equilibrium is the state in which forward and

backwardreactionsoccur at the samerate & a balance,delicate but
dynamic It& not stillness it motionin harmony And perhapsthatis
the mostaccuratalescriptionof a studends life.

As a Chemical Engineering student, [&ve come to realize that
equilibrium is not just a principle of chemistryd it is a principle of
living.

Everyday, | wakeup with equationdo solveanddeadlinego meet My
mind racesthroughformulas, reactionkinetics, and lab reports But in
the backgroundthere are emotionsd stress,doubt, fatigue, and the
silentquestionAm | enough?

This is the forward reactiond the drive to move ahead,to chase
successto makeparentgproud,to crackinterviews,to build afuture

Then comes the reversereaction d the momentsof burnout, the
thoughtsof giving up, thedesireto pauseto breatheto justbe

And somewherdetweertheseopposingflows lies my equilibrium

| remembewoneparticularweekduring my third semested | hadback
to-back submissions,a viva looming, and barely any sleep | was
running on coffee and panic On the night before the big lab exam, |
broke down crying over a titration error that wouldnd go away But the
nextmorning,my friend surprisedmewith my favouritesnackanda pep
talk thatturnedmy whole mind-setaround That momentremindedme:
equilibrium isnd@ about avoiding stress, it about having the right
elementaroundyouto stabilizethechaos
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"Success is not the absence of failure@ithe persistence through failure.
T Aisha Tyler

It& not alwaysperfect Sometimeghe systemshiftsd like whenexams
comeclose,or when resultsdond meetexpectationsAccordingto Le

Chateliets Principle, when a system at equilibrium is disturbed, it

adjuststo counterthechangelsna thatwhatwe dotoo?

We adapt We bounceback We shift gears,slow down, or speedup 6
until we find balanceagain

In labs, we use catalyststo speedup reactions In life, maybefriends,
family, andsmalljoys actasour catalystd helpinguscope,helpingus

grow.

A+B=C+D

el o g

Even in chaos,
balance can exist.”

"Balance is not something you find,& something you create."
T Jana Kingsford



Equilibrium is not the absence of struggled it is the coexistence of
ambition and acceptance.

To my fellow students| saythis:

Dond aim for a life with no pressured instead,aim for a statewhere
your stressand strength are equal and opposite Where you move
forward, but alsotaketime to reflect Whereyoureact,butalsorespond

Becausean the grandreactionof life, finding your equilibriumis notjust
agoak é .Itsanart

And like all art, it personal Somedaysyoudl feel perfectly balancec
d other days,youdl shift wildly in one direction Thai® okay Just
remembergvenin the mostcomplexchemicalsystemsgquilibrium can
be re-establishedSo, give yourselfgrace Surroundyourselfwith your
catalystsKeepadjusting

In the end, it not about having a life without changed it& about
learningto balancewithin thechange

Vrunda Patel

Enrolment no. 230102301010
Program/sem: BE/6

Branch/Department: Chemical Engineering
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AKind Me é

As | woke up,
| saw a dark black sky.
Land full of terror,
No one passing by.

Left all alone in the ocean of fear,
every time fell hard as | tried to dare.
Anger squeezing me inside,
failure pulling back aside.
Every emotion is a new threat,
A fight | can never win | bet!
The fight was within me | saw,
a fight that was eating me raw.
This was the moment of action,

no space for panic and reaction.

Exploring me was the only way.
My qualities uniqueness were a new Ray.
Realisethat | am one of a kind,
Then every fight becomes a new delight.
No more afraid and frazzle,
Was proud to make out through to this battle.
The battle was within me, you and everyone,
Just defeated by telling it, that you are best and unique one.

® Rupali Gaud
Enrolment no. 230202117038
" » Program/sem: BE/6
. Branch/Department: Chemical Engineering
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