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DEPARTMENT OF CHEMICAL ENGINEERING
VISION OF TEE ENSTITUTE

PMC Tech Polytechnic College shall smerze a5 a premier Institute for valued added technicalsducation
coupled with Innovarion. Incubation. Ethics and Professional valuss

Mission of the Institution

1. To foster the professwnal compstence through excellence m teaching and learning.
2.To numut-m:ﬂﬂﬂ-dﬂﬂm_dfm-hy providing Qnairry'Edur: ation & Training

and society

VISION OF THE DEPARTMENT

To prepare the chemucal enginesrs who can pursue ther goals which will benefit the society and

environment.
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Alission of the Department

_ Impart Quality education and trainme n Chemical Enginecring and associated fislds to enable the
students to imbibe technical and analvtical skills through logical thinkmne

Groom the studerts with leadership skills, professional Ethucs, transparency and accoumabiluy with
technical knowledge.

Inculcate sense of socml and snvionmental responsibility amone students which mspwes them 1o
apply Chemical Engmnesring principles m solvinz indusinal problems through sustamable and eco-
friendly technologies for betterment of society and nation

Programme Educational Objectives (PEO"s)

PEC | Have zood traming in fundamental and advanced concepts of Chemica! and alliedEngmesring.
for good carcer i industry or for Higher Studies

PEO 2 : Demonstrate professional excellence, sthies, soft skills and leadership qualiies throughskill
develofinesta il

PEQ 3 Contribute to the sconomic and emronment of thelr communiti=s by providmoaopporiunes for
snnovation and lifslong leaming



Programme Specific Outcomes (PSO’s)

PSO |- Apply knowledge of the basic science, mathematics and chemical ensineering in thedesion and
Operations of chemical process
PSO 2: Have an abilivto [dentify; formulats; and solve complex problems m the various domains of
Chemical engmeering such as momentum transfer, heat transfer, mass transferand mechanical operation
in Industries.
PS50 3: Possess the attituds of mnovation and Lifelone learning as per the need of wider context of

Technological changes i the fisld of chemical engineening.

PROGRAMME OUTCOMES

PO1- Basic and Discipline specific knowledge: Apply knowledze of basic mathematws, seience
and enginesrmg fundamentals and snsincering specialization o solye the enminssring
problems

PO2: Problem analysis: Identify and analyse well-defmed sheoinsenno problems usine codified
standardmisthods

PO3: Design/ development of solutions: Desizn solutions for well-défined techmecal problems
and assistwith the design of svstems components of processes to mest specified needs.

PO4: Engineering Tools, Experimentation and Testing: Apply modem ensmesrmz tools
andapproprate technique to conduct standard tests and measurements.

PO35: Engineering practices for society, sustainability and environment: Apply appropriate
technolooy m context of socssty. sustamability, snvirenment and ethical practices.
PO6: Project Management: Uss snowesving mianagemeni principles individually, as a team

member ora leades to manage projects and sffectsvely communicate about well-defined
enginesring activilies. '

PO7: Lifelong learning: Abiliy to analvse mdividual needs and engaze m updating in the
context oftechnological changes.
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“Anmy place that anyone can learn something useful from someons with
experience is an Educational Institution™

Time has now come to realive your dream 0 be m the main stream of your
professional carzet and tmist be a sreat fesling 1o be 2 part of most prestigious ons.
PMC TECH has 2 history of miore than 15 years: In recent years degres i the
technical edocation bike Enp_mee:rmg Bas bscome the foremost academuc
qualification fior all lsadine Industries, Government and Non-Govemment ssctors.
Academicians and Industnabists alike have recogmzed the value of the degree m
the developing challensss of the rapidly chanoing technical snvironment One of
the muiglhﬂfmtﬁnqms 15 the dpcersity of programs and members backeround
and expetiance The range of functional profesuional and vocanonal skills and
kncwisdze that participants brne to the program allow the lecturing faculty to test
ﬂ:nn m}.!dn.) of theoresical concept agamst of nch backeround of personal and
tionial cutlooks The Campus envionment and woark cultare sl
WEE mdividuals from all walks of hife and from all spemial and economic
backorounds To bs Engmnesrs and other techmcal — bassd professionals, can all
bensfit from the expenence at this beautinl campus.

“The object of education is to prepare the young to ediicate themselves throughour theis
[

True Education indeed paves the path for the children to learn new things m 3
correct misnner. Itheal:ﬂiem_hmaﬂensthﬂrpeﬁpeﬂnﬁmﬂmmhﬁtﬁﬂ
knowledse to face the globally competitive erm. PMC TECH: Polytechnic started
in 1996 with an obyertive to provide quality 2ducation and sxcellonce in sves
chansme field of tachnical education Technology is moving at 2 verv fast pace
What was breakthrough vesterday 15 obsolete today. This has maile & imperanuve
that future fechnoerats mmst be familiar not only with technical skall but also with
the technolozy of tomerrow. The maxumum “survival of fittsst” 15 more relevant
now than ever before We believe in valuz based quality education and faculty
Members at PNC TECH — Polytechnie are striving hard for . so that product of
our Polvtechme colleze 1= well recerved by the industry, public and private sector
erzanization and others 1 hope young Diplonis engineers passing fom the mstitute
will creare diffesence i Indian and Global scenario.

“Bducation, & & DIOEESHE GBooveEy of owr own  ignorance”
Ay PMC TECH we vahe every mdividual and it 15 our amm to provide the best
possible envronment where students can succesd. Our campus has srown from its
weeptton 18 2002 to accommodate almest 3000 pupls i first-class teaching
faciline which are amidst beamtifully kept zrounds. We are forfunate o harea
talemed, highly commined teachmng and supporung staff here o ensure the
learing  environment of our studenits 13 the bast it can be
We seck to prepare our youns men and women with the very best preparation for
hfe after PMC TECH Our departing Collesians shopld be well rounded
mdfiiduals whe are groundad m the Anelican way of fith hope and love We
sezk to mstll in our students a passion for learmng which brings knewledse and
makes them to understand that they need to make 3 positive contribution to the
commumty where they live and work The lhkebhood of achiesing this is
strenothened by the fact that we offer an academuic program that mncludss
indepth ngorous ceaching and wiech can be talored fo indmidual nesds We
encourage high academic standards and have high expeciations of personal
disciplins and motivation from our studanis



Director Message

Creative Desk

Er Peurmal Manimekatay Polytechmic Collese is an mstifution that atms at the
complete development of the student and our staff are-a hand picked and tramed to
ensure that the studeats are given every passible support 1n-all therr Endeavour's
academic ot otherwise it 1s 2 multi disciplinary mstitithon and this also ensures that
the students have ready access 10'a widie range of academic material

Qur brand of sducation does not have narrow hotizons, we beheve m sxposure
Our studerds are entouragad 10 widen their knowiedge base and study beyond the

Er Perumal Mammekalar Polviechnic Callese 15 continuously stnve to impar
Quaim* Educanon alonz with high etiucal and Meral valuss which esable s, not
only to mould our students as sucesssful Diploma Enpmesrs but alse as disciplingd
citizens of our Nation Also, we continucusly upgrade and maintaun swoelg class
mirastructure keepinz m pace with the rapid technolozical developmenis

We are commutted to innovation and continuous improvement. We seek fo work
closely in parmership with the students and thesr parents to maximize stodent
performance and success regardless of thew ability levels.

"Chemical engineesing: witere the masic of science meoets the mgenuny of
n r_hﬂmc'.‘sl engincering, we dod't just solve problems; we create solutions.”
"Chemiral enoursars: transfornung ideas into reality, one reaction at 2 ime

“In the world of chemical ensineering, every molecule has = story 1o tell
“Chemical epminesring 15 the art of converting raw matenals into value-added
products.
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DIGITALTZATION IN CHEMICAL ENGINEERING

By MrDHITIP M, ME_ /Tecturer

Introduction

Digstalization m chemical ensmeermg has revolutiomzed the way proeesses are designed,
monitored, and optimized. leading to significant improvements i efficiency. safety, and
sustamabiliay, This transformation encompassss various aspects, includmg data acquistiion,
analysis, modelling, and automation all of which play eructal roles m enhkancmp the
performance of chemical processes. One of the primary benefits of digalization 1s the abilay
to gather vast amounts of data from sénsors distributed throughout the production faciliy,
These sensors contimiously monittor parameters such as temperature, pressure. flow rates. and
chemical compositions, ﬁrowﬂ.ing real-time msights nto the process dynamics This data
serves as the foundation for advanced analyhics, enabling engineers to identify pattemns, detect
anomalies. and predict potential 1zsues before they escalate. Furthermore, digeal twins have
emerged as powerful tools m chemical ensineering. allowing engineers to create virtual
replicas of physical processes. By combining real-time data with ligh-fidelity models, digital
twins provids a holistic view of the operation, facilitating scenano analysis. optimization. and
decision-making .

This technology snables engineers to simulate various operating conditions; assess the impact
of design changes. and optimize process parametsrs to maxmmize efficiency and mnimmze
resource consumption In addion to process miontorng and optimization dignalization
plays a crucial role 1n ensurimg safety and regulatory comphance Advanced algonthms can
analyze historical data to wentify potential safety hazards and predict equipment failurss,
allowng operators to take proactive measures to mitigate nsks Furthermors, digntalization
enables better traceabilty and documentation of process data. simplifiing compliance with
strinpenit regulatory requirements. Automation is another kev aspect of dignalization in
chemical ensineering. By imegrating control svstems with advancad aloonthms and machine
learming techniques, snzineers can automate routine tasks. optimize s=t points m r=al-time,
and implement closed-loop control strategics

This not only improves process efficiency but also reduces the reliance on manual
mtervention, mmmmirme the risk of human error and ensurmg consistent product quality,
Moreover., digntalzation facilmates collaboration and knowledge sharmg  across
interdisciplinary teams. Cloud-based platforms enable enginéers to access and analyse data
remotely, collaborate m real-time, and leverage collective expertise to sobve complex
problems. This collaboratrve approach accelerates mnovation fosters cross-functional
collaboration. and drives continuous mmprovement across the organization However, alonz
with #3 numerous benefits, digiahzation also poses challenges, mcludme evber securny
risks. data privacy concerns; and the need for workforce up skilling. ?m‘{ecilng sensiive data
and ensurng the mtegrity of digital systems ars paramount considerations m the diottalization
Journey. Addtionally, orgamzations must mnvest i framing programs 1o equip employees
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with the necessary skills to leverage dignal rools effectively and adapt to evolvmg
technologies
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In conclusion,

Dhgitalization has transformed the landscape of chemical engineering, enabling companies to
achieve unprecedented levels of efficiency, safety, and sustatnabilty By hamessing the
power of data, analytics, and automation, chemical enginesrs can optumize processes, drve
mnovation. apd navigate the complexities of modern manufactunng with confidence
Embracing diemalization 15 not just a strategic mmperative but a necessity for staymg
competitive it todav's rapudlv evoberme market.




RECENT TRENDS IN CHEMICAIL ENGINEERING

By Mrs.SIVARANJANI P, B.Tech/T ecturer

1. Process Intens iﬁcatmn:

Process intensification mvolves the desvelopment of more efficient and sustamable
processes by mereasme the throughput reducmne energy consumption and mimmizing
waste geoneration Téf_hn_i@f:ﬁ such as micro reactors, membrane separations. and
continuous mamufachiring are gawnmng populardy in chemical engineering to achieve these
goals.

2. Sustainable Manufacturing: There 153 growmne emphasis on sustainability m chemteal
engmesrmeg. with a focus on reducing the environmental mmpact of manufrctunng
processes, This includes the use of renewable feadsiocks, green solvents. and sco-Mmendly
catalysts, as well a5 the implementation of circular sconomy principles to mimimize waste
and maxinuze resource efficiency.

3. Digstalization and Industry 4.0:The adoption of digital technologies, suych as data
analviics, artificial mtelhigence: and the Internet of Things (IoT), 15 transformmg the
chemical mdustry, Digitalization enables real-time montonng, predictive maintenance,
and optumzation of processes, lzading to improved efficiency, productivity, and safety.

4. Advanced Materials: Chemical engineers are at the forefront of developing advanced
materials with tailored properties for various applications. This mcludes nanomaterials,
biomaterials, and smart matenals that exhibn unique characteristics such as sslf-healing,
shape memory, and stimuli responsivensss, opening up new opporfunities in areas such as
healtheare. electromics. and energv storage.

3. Biotechnology and Bioprocessing: The intepration of biotechnology imto chemieal
engmesring s drivmng mnovation m areas such as hopharmaceuticals. bwofuels, and bio
products. Advances mn genstic engineermg. synthetic biclogy. and fermentation
technology are enabling the production of high-value compounds from renswable
resources. reducing reliance on fossil fuels and mmmizing envirenmental impact.

6. Energy Transttion: Chemical engmeers are plavmng a crucial role in the transttion to'a
low-carbon economy by developing sustamable energv technelogies. This mecludes
renewable energy sources such as selar, wind. and bioenergy. as well as energy storage
systems carbon capture and utihization and hydrozen production technologies to support
the decarbomsation of sectors such as transportation. mndustry, and power generaton

7. Heaith and Safety; There 15 an mcreasing forus on heaith and safety in chenmncal
engmesring. diven by stricter regulations; pubhic awareness; and advances mn technology:
This mcludes the development of safer chemicals and processes, risk assessment
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methodologies, and process safety management systems to prevent accidents and
minimize the impact of chemical hazards on human heaith and the environment.

8. Collaboration and Interdisciplinary: Chemical engineers are collaborating with experts
from diverse ficlds such as matérinls science, bwology, computer science, and
environmental science to  tackle complex challenges and drive mnovation
Interdisciplinary research and cross-sector partnerships are becommg mereasmply
common. leading to breakthroughs i areas such as nanctechnology, biomedicine, and
sustamable manufacturing. Owerall these trends reflect the evolving landscape of
chemical engincering. charactenized by a focus on sustamahility. innovation, and
collaboration to address global challenges and create a more resilient and prosperous
future.




CAREER OPPORTUNITIES IN CHEMICAL ENGINEERING

By S.RANJITH KUMAR B.Tech/l ecturer

Certamnly! Chemical engineering offers a wide range of career opportunitses
across various industnies. Here are some common carcer paths for chemucal engmesring
students:

1. Process Enoineer: Process enpinesrs are respomsible for designing. optimizing, and
troubleshooting chemical processes and manufacturing facilties: They work clozely wah
production teams fo ensure =fficient operation, mmimize waste. and maximize product
guality and yvield.

2. Research and Developmem (R&D) Engineer: R&D engineers work on developmg oew
products. processes. and technologies. They conduct experiments, amalyze data, and
callaborate with multidisciphnary teams to nnovate and improve existing products or create
entirely new ones.

3. Environmental Engineer: Environmental engineers focus on addressing environmental
challenzes related to pollution prevention; waste manasement, and sustamnable development
Thev design and implement solutions to miffigate the impact of mdustrial actrvities on air,
water, and soil quality.

4 Energy Engmeer: Ensrgy engineers work on developine renewable snerzy sources,
improving snergy efficiency, and optimizing snergy systems. They may be mvolved n the
desion and operation of renewable ensrzv facilities. energy audits, and energy management
programis.

5. Bioprocess Enginesr Bioprocess ensmesrs specialize in the production of
biopharmaceuticals, biofusls. and bio products using biological svstems such as enzvmes,
microorgamisms, and cell cultures. They design and optimize bioreactor systems,
fermentation processes. and downstream purification methods.

6. Materials Engineer: Materials ensineers focus on the design. development, and
characterization of matenals with specific properties for various applications. They may work
on designing polymers. ceramics. metals. or composites for use in mndustries such as
acrospace, automotive, and electronics.

7. Quality Comtrol'Assurance Engmneer: Quaitry enginesrs ensure that products meet
rezulatory requirements and quality standards. They develop and implemsnt quality control
procedures, conduct inspections ‘and tests, and analyze data to identify and address deviations
or defects i manufacturing processss.
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8. Project Enginesr’Manaser: Project engmeers/managers overses the plannme, execution,
and completion of engineering projects. They coordiate resources, manage budgets and
schedules, and communicate with stakeholders to ensure project success within specified
CONSIFanys.

9 Consultine Ensineer: Consultine snginesrs provude technical expertise and advisory
services to chemts i vanous mdustries. They may work for consulting firms or as
mdependent contractors, offering solutions to complex ensinesring problems, conducting
feazibility studies, and providing recommiendations for process improvements

10. Entreprencurship: Soms chemical encinesring students choess 1o start ther own
businesses or pursue enfreprensurship opportunities. They may develop and commercialize
new technologies, products, or services; or establish consulimg firms or engmeering start-ups
to address specific market nesds. These are st a fow examples of the diverse career
opportumties available to chenmical engineering students. Depending on thewr mterssts, skills,
and professional goals, students can explore a wide range of roles and mdustries to buld
rewarding and impactful careers in the fizld of chemical engineering.
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PERSONAI SAFETY IN CHEMICAI INDUSTRIES

By Mrs. RENUGADEVI K, M.E., HOD

Personal Safety m Chemical Industmes: Ensurmg Worker Well-bemng Chemscal mdustries
play a +wial role m producing essential materals for varnous sectors, mcluding
pharmaceunticals. asriculture, manpfactunne, and ensrzy. However, working in these
mdustries poses mharent ricks dus to exposurs to hazardous chetmicals, high-pressure
eguipment, and potentially danserous processes. Therefore, ensurine personal safety s
paramount to protect the health and well-bemp of workers in chemical plants and facilities In
this article; we'll explore the key aspects of personal safety i chemical industries, including
risk assessment, safety protocels. protective equipment, tranmg, and regulatory compliance.
Bisk Assessment and Hazard [dentification The first step m ensuring personal safety n
chemical midustnies 18 0 conduct thorough risk assessments and identifv potential hazards
associated wrth vanous tasks. processes, and substances used m the workplace. This nvolves
analyzing the properties of chemicals, assessing potential exposure routes (inhalation,
mgestion, skin contact), and evaluating the risks of ﬁe, explosion. and other accudents. Rask
assessments help prioritize safety measures and develop appropriate conirol measures to
mitigate wlentified risks effectively.

Safety Protocols and Procedurss Chemical mdustries rely on stringent safety protocols and
procedures to prevent acculents and mmmmize the mmpact of potential hazards These
protocols include guidelines for handling, storage, and transportation of chemicals, as well as
procedurss for emergency response, spill containment, and eacuation Worksrs must be
familiar with these protocols and follow them dilsgently to ensure thew safety and the safety
of their colleagues:

Personal Protective Equipment (PPE) Personal protective squipment (PPE) 15 sssentsal for
protecting workers ﬁﬁm.e.'qms'ure to hazardous chemuicals and potential workplace hazards:
Commion types of PPE used m chemical mdustries nclude: Protective Clothing: Chemical-
resistamt coveralls. aprons, and sutts protect the skm from contact with hazardous substances.
Respiratory Protection’ Rewpimmm; such as masks and respirator cartndgss. filter owt
harmful vapors, gases. and particulates from the air.

Eve and Face Protection” Safety goggles. face shields, and chemical-resistant goggles shield
the eves and face from splashes. dust, and chemical fumes.

Hand Protsction Chemical-resistant gloves provide protection dgainst chemical spills, burns,
and abrasions.
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Foot Protection” Safety beoots with chemical-resistant soles protect the feet from
chemical spills, punctures, and mmpact mjurics. Proper selectton, use, and mamienance of
PPE are cruemal to ensure s effectiveness m preventing mmjuries and illnesses m chemical

workplaces. Tramning and Education Effective traming and education programs are essential
for promotinz a culture of safety and snsuring that workers have the knowledee, skills, and
awareness 1o perform thetr jobs safely.

Trainmg topics may include; Hazard communication and chemical safery Safe handling and
storage of chemicals Emergency response procedures Use of PPE and other safety equipment
Workplace ergonomics and injury prevention Fire safetv and evacuation dnlls Health and
wellness inmiatives Regular refresher tramimng and on-soinz education help remforce safety
practices and keep workers mformed sbout the latest regulations and best practices n
chemical safery.
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Regulatory Compliance Chemical mdustries are subject to vanous regulations and
standards aimed at protecting worker health and safetv. as well as safeguarding the
environment and the swrroundmeg community. Repulatory compliance mvolves adherme to
laws and regulations enforced by government agencies such as the Occupational Safety and

salth Administration (OSHA) in the United States or the Health and Safety Executive
(HSE) m the Unned Kingdom These regulations set mmmum requirements for workplace
safety, chemical handling, hazard communication, and emergency preparedness. Comphiance
with regulatory requirements is essential to avoid fines, penalties. and legal liabilities and to
ensure a safe and healthy work environment for all employess. Contimious Improvement and
Incident Imvestigation Continuous improvement 15 a fundamental aspect of personal safety in
chemical mdustnies. Companies should regularly review ther safety programs. conduct safety
audits, -and sohcst feedback from workers to identify areas for mprovement Inoident
wrvesiigation is an essential tool for learnme from accidents. near misses, and safety incidents
and implementme cofrectnve actions 10 prevent sumilar cccurrences m the future. Root cause
analysis techmiques. such as the fishbone diagram or the 5 Whys method. help uncover
underlving causes and contributing factors to incidents, allowing organizations to mplement
preventive measures and enhance safety performance.

Conclusion

Personal safety 15 2 top priomty m chemical industries. where workers are exposed to
nomerous hazards and risks on a datly basis. By unplementmz robust nisk assessment
processes, safety protocels, PPE measures, trammg programs, and regulatory complmance
NIANves, companies can create a safe and healthy work environment for thewr employeses.
Continuous mmprovement and mcident investisation are essential components ofa proactive
safety culture that pniontizes prevention. learnmng: and continuous learning By mvesting m
personal safety, chemical industries can protect thewr most valuable asset—therr people—and
ensure sustdinable opsrations and long-term success.
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GREEN FUELS

By Mr BASAVARASU C, B.E. ILECTURER

Introduction
Green fuels,

Also known as renewable fuels or altermatrve fiels, are emergy sources derved from
renewable resousces that produce mmnimal or no net greenhouse gas emissions when bumed.
These fusls play a crucial role in mitipating climate change_ reducing dependence on fossil
fuels, and promeoting sustainable snergy produchon and consumption. In this discuszion, we
will explore various types of green fusls. therr production processes, benefits, challenges, and
their potential to transform the zlobal enerpy landscape. Types of Green Fuels

1. Biofuels:

Biofuels are denved from orgamic matenals such as plants. algae, and waste biomass. The
most common types of biofiels mclude: Biosthanol Produced from crops such as com
sugarcane, or cellulose-rich materials through fermentation and distillation processes
Biodiesel: Made from vegetable oils. amimal fats, or recveled cooking o1l through trans
esterification, & chemical process that comverts miglvcendes mio fatty acid methyl esters.
Biogas: Generated from the anasrobic digestion of organmic waste, such as agniculural
residues, municipal solid waste, and wastewater sludge.

2. Hydrogen: Hyvdrogen fuel 15 produced through various methods, meluding elsctrolysis of
water using renswable electnicrty, steam reforming of biogas or biomass, and thermochemical
processes such as gasification or pyrolvsis. Hydrogen can be used dwectly in fuel cells to
preduce elecimenty or converted mto syathetic fuels like ammoniz or methanol

3. Symthetic Fuels: Symthetic fusls. also known as e-fusls or power-to-X fuels. are produced
by combuung renewable electneny with carbon dioxsde (CO2) captursd from the aimosphere
or mdustrial sources. Common examples include synthetic methane, methanol, and dimethyl
ether (DME) These fuels can be used in existing infrastructure and combustion engmes with
mimimal modifications. Production Processes The production of green fuels involves varous
processes, each tailored to the specific feedstock and desired end product. Hers are some kev
production pathwavs: Bioethanol Production' Biomass feed stocks are converted into sugars
through enzymatic hydrolysis or acid hwdrolysis: The suvgars are then fermented by
microorganisms such as yeast to produce ethanol wiuch 15 subsequently distilled and
purified. Biodiesel Production: Vegefable oils or animal fats are treated with an aleohol
(usually methanol or ethanol) and a catalyst to produce fatty acsd methyl esters (FAME) or
fatty acud ethyl esters (FAEE), which are then separated and punfied. Hydrogen Production:
Electrolysis of water splits water molecules mito hydrogen and oxvgen usmg elsetrictty from
renewable sources, Other methods include steam reforming of biogas or gasification of
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biomass to produce a hydrogen-rich syngas, which s then purified to obtain
hydrogen Symthetic Fuel Production: Renewable electricity and captored CO2 are used as
fead stocks to produee synthetic fizels through processes such as Fischer-Tropsch synthesis,
methano! synthesis. or direct electrolysis.

Benefits of Green Fuels

1. Reduced Greenhouse Gas Emussions: Green fusls produce significantly lowser carbon
emissions compared to fossil fuels, helping to mitigare clunare change and reduoce awr
pollution.

2. Energy Securgy: and Independence: By diversifving the ensrpy mmx and reducing
dependence on imported fossil fuels, green fusls enhance enercy securiy and promets sslf

suffictency.

3 Rural Development: The production of biofuels from agricultural crops and waste biomass
can create new econonuc opportumties m rural areas. supportmg farmers and local
COMMUnITIEs

4. Technological Innovation' Investments in green fiuel technologies drove mnovation and
foster the development of new industnies; creating jobs and stimulatmg economic growth

5. Sustamnable Transportation: Gtreen fuels can be used as drop-m replacements for
conventional fuels in existing vehicles and infrastructure. enabling a smooth transtion te
sustamable transportation

Challenges and Limitations

1. Feadstock Availabilty and Competrion: The avatlabiliy of feadstock's for green fuel
production 1s limited and can compete with food production, leading to concemns about land
use chanpe, deforestation, and food security.

2 Technological Maturity and Cost: Many green fuel technologies are still in the early stages
of development and face challenses related to  scalability, efficiency, and cost
campetitiveness comparad to fossil fuels.

3. Infrastructure and Market Penctration: The widespread adoption of green fuels requires
sionificant investmems in  mfrastructure, meluding prodoction facilities,  dwtribution
networks, and vehicle refueling stations.

4. Policy and Regulatory Frameweorks: Effective policies and regulatory frameworks are
needed to mncentmize investment mn sreen fuels, establish sustamability criteria. and snsure a
lzvel plaving fizld for renewable energv technologies.

5. Lifecycle Analysis and Sustainability: Assessing the environmental and social mmpacts of
green fuel production requires comprehensive lifecyele anslvsie to account for factors such as
land use. water consumption; and mdirect emissions.
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Future Outlook

Despite the challenges, green fuels hold wnmense promise as @ sustamable alternative to
fossil fuels. Advances m technolozy, coupled with supportive policies and market mecentrves,
are driving rapid growth m the green fuel mdustry. As economies transmion towards low-
carbon energy systems, green fuels are expected to play a central role in decarbonizing
sectors such as transportation, industry, and power generation. With continued nnovation and
collaboration. green fuels have the potential to usher m a new era of clean, renswable energy
and contribute to @ more sustamable future for generations to come.
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PROJECTS

SYNOPSIS:

INTRODUCTION:

The equipment cocling tower 15 used 1n major mndustries 15 for the cooling the water nearly to the
atmospheric temperature nearly up to 33 ¢-36 ¢ the cooling tower is the cvlindrical vessel which s
mounted vertically. The hot water wnlet 1s passed from top of the tower, which 1s spraved through
destnibators. The hot water goes m contact wath atmespheric aw, the latent heat which 15 absorbed by
air in the form of vapor's and causes the reduction of femperature, which 15 bought at bottom of the

tower.
THE COMMON FACTORS WHICH DECIDES 'l"EE“EFHCES’CY E}F TOWER-

» Theamount of water exposed to the water,
# The veloaity of air passing through the water to form vapour and water droplets.
# The rate of tune of aw bought in contact with water.

PROCESS:

The water wiuch is obtained from various industries consist of high temperature are fod at top of the
tower through distributors. The Water 15 spraved on pve fall film which reduce the velocsty of water
passing 1o bottom. The fall film is made up of spring casing with fes spacing with more layers are
arranzed. Then air is passing throush the bottom of the tower. hence air and warer bought in contact
and arr absorbs the latem heat and produces ceol water at bottom of the tower To increase the
efficiency of tower. the mechanical doft fan is arranged to remove the hot air at top and provide the
coel air from bottom of tower. Genierally. the temperatute of water coming out of the cooling tower s
3 cto § cabove wet bulb temperature. The cooling tower efficiency is not equal to WBT dus to
some water losses in tower like doft losses. evaporative losses and blow down losses. Hence cocling
tower effictency will be 1n between 70 10 73%.




Synopsis:

Ol content m the seeds 15 between 35 - 40 % and the unsaturated fatty acid content-m ol 5= 78- 86%
predomnamtly Iinoleie acid (45-73 %3). Watermelon seed o1l 15 effective for skin care a3 1t 15 light,
easily absorbable and has humectants properties. Watermelon seed otl alzo known as O tenga ol or
Kalahari oil sustable for cosmeceutical applications. High acid value m a1l will produce soap during
transesterification process. High acid value of Watermelon oil necessitated acid pretreatment of the oil
before transestenfication. Free fatty acids (FFA) are produced by the hydrolysis of a1ls and fats. The
free fatty acid value measures extent to which glycenidss = the o1l have been decomposed by lipass
achon. Free fattv acuds for Watermelon seed o1 was 2.53-3 % The unsaturated fatty acid content of
774% and the high content of 63.2% of PUFA The time of extraction increased vield of ail also
merease and up to maximmm level The extraction of date seed oul camied out 2-6 hrs. The optimum
time for extraction is 4 hrs. Crushed seed in powdered form gives large surface area for solid-liqud
contact Due to small size particles increase rate as well as vield of extraction of oil from watermelon
seed. Extraction carnad out at botling temperature of solvent should be better for rate and vield of
extraction. Temperaturs for extraction with petrolenm ether, methanol and hexane up to 40-50° C.

Symopsis:-

Synthetic fibre to produce composite material In the fiber extraction process. a substantial amount of
lingo cellulosic wastes are generated, disposal of which creates problem in the adiacent area In this
paper, extracted banana fiber (EBF) and waste banana fiber (WBF) were characterized in terms of
chenucal and morphological properties to produce handmade paper: WBF was characterized with
lower a—cellulose, lignin content and longer fiber length. Pulping of EBF and WBF was carned out
with varving active alkalt and cooking time at boaling temperaturs. Pulp vield of WBF was 35.9%
after 120 min of cooking with 8% alkall charge In the unbeaten state the degress of drainage
resistance Le SR values were 65 and 71 for EBF and WEBE, respectively. The tensile, burst and tear
indices of WBE were 23.7 Nm'e 22 kPam?sand 5.0 mN.m? g respectively; thesz were much
lower as compared to EBF. These values however, meet requirement of handmade paper.




ATLUMNI CORNER

By N.Sridhar Chemist/Chemplast Sanmar Limited (2017 Passed Out)

Working n the chemical process industries mvolves the production of varous chemicals,
materials, and products through chemical reactions and processes This mdustry encompasses
a wide range of sectors, mcluding petrochemicals. spectalty chenucals. polymers.
pharmaceuticals, fertilizers, and more.

Jobz 1n the chemical process mdustries can inchide

1. researchand development,

2. process engineering,

3. plant operations,

4. guality control

3. environmental health and safety.
6. and sales marketing

Key aspects of working m this field mchsde:

Pesearch and Development: Developing new chepucal procssses, mmproving existing
processes; and discovermg nove]l matersals and products Process Engmeering: Designing.
optimizing, and scaling up chemical processes to ensure efficiency. safety. and cost-
effectrveness.

Plant Opzrations: Oversseing the dav-to-day operations of chemical manufacturing facilitics,
ensurmg production targsts are met, and mamtaiung safety and regulatory compliance.

Quality Control: Testing and analvzing raw materials. intermediates, and final products to
ensure they mest quahity standards and specifications.

nvmronmental Health and Safety Implementing measures to mmimize envoonmental
impact. ensure workplace safety. and complv with regulations related to chemical handling
and emissions.

Sales and Marketing: Promoting and selling chemucal products. undsrstanding market trends
and customer nesds, and buildmeg relationships with chients.

Working m the chenucal process industnes reguwes a strong background m chemustry,
chemical enginesring, or a related field. It also demands attention to detail problem-solving
shills, the ability to work m mmitidisciplinary teams. and a commutment to zafety and
environmental stewardship While the industry offers opportumties for innovation and
advancement, 1t also presents challenses such as regulatory compliance, supply cham
matnagement, and navigatmg market fluctuations.
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Mystery

The Mixing Tank Mystery

Imagine you're a chemical ensineer tasked with optimizing the mixing process in a large tank
used for blending different liquids.

The tank has multiple inlets for ntroducing varions compenents, and the goal 15 to achieve
vniform mixing and homogeneity throughout the tank

However., after conducting several tests, you discover that certain areas of the tank
censistently exhibit nop-umform mixing  leading to product inconsistencies and quality
1ssues. Despite adiusting flow rates and mmer settings, the problem persists.

Your challenge is to identifv the root cause of the non-umiform mixme and propose a solution
to ensure consistent blending throughout the tank.

Hint: Contider factors such as flow dynanucs, turbulence, mixing efficiency, miet locations,
and the physical properties of the hquids bemng blended

Once vou've identified the problem and devised a solution, you can discuss potential
strategies for implementme and validating your proposed solution to optimize the mmxing
process effectovely.
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Across

1

Chemacal enzineers work to develop new chemical these

2 Chemical ensmeers must be proficient m this, relates to aleebra, calculus, or
Ingonomeiry

3  When a chemical enpineer examines parts he has made

4 A tool a chemical ensmeer may work with to look at small dems

5  Animportant skill for chemical engmeers to have m order to design new technology

6 Chemustry, biology. and phyvsics ar= all tvpes of thess

7 A place where many chemical engineers work to nstall their devices

%@ Has to do with making new, modem technology (*Blank™ that excites)

10 The things chemical engineers make and work with

11 Some chemical engmesrs may make these and get patents for them

13 Stands for Fundamentals of Engimneering Exam

14 Stands for Professional Engineering Exam

Down

1 Pharmaceutcals’A sector a chemical enmmneer may work i, medical drugs
A sector a chemical engineer may work in, something that can not be creatad nor
destroved

12 Chemical engineers combme these to make new chemucals. there 55 a periodic table of

them
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FAND THE WORDS PUZZLE

Find the words
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PROTEIN
REACTION

GOGGLES

ACIDS

JUICES
LAB COAT
LEMON JUICE

ALKALI
AMMONIA
BAKING SODA

SALT

SOLUTION

URINE
VITAMIN

LITMUS PAPER

BASES

BLEACH
DISTILLED WATER

MIXTURE
NEUTRALISATION

WATER

PH SCALE

EXPERIMENT
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TECHNICAL MCQ

1. First Empirical scale conceivad is the . temperature scale .
a. Absolute b. Reaumer c. Farenhite d. Celcius
2. Which of the following is not used as a fuel in rocket propellant?

a. Liquid Hydrogen b. Liquid Oxygen c.Liquid Hydrazine d.Kerosene oil

3. Chlorine act as a bleaching agent only in presence of
a. Dry air b.Pure Oxygen ¢. Moisture d.Sunlight

4. Kinematic viscosity of water as compared fo that of air is
a. More b.Jessc.153% more d. 15% less

5. What is the specific gravity of 5 Kg of water occupied in 10 m3 with respect to
500 g/nr'?
a)2 b) 3 c) 0.5 d) 1

6. What is the 100°C in degree Fahrenheit?
a) LOO°F  B)212°F  ¢)460°F  d)O°F

7. What is thermodynamics?
a) study of the relationship between heat and other forms of energy
b) study of the conversion of chemical energy to other forms of energy
¢) study of the relationship between mechanical energy to other forms of energy
d) study of the conversion of mechanical energy to other forms of energy

8. Which of the following is a thermodynamics law?
a) Zeroth law of thermodynamics
b) Faraday’s Law of thermodynamics
c) Ideal Gas Law of thermodynamics
d) Boyle’s Law of thermodynamics

9. Which one is not a dimension?
a) Length byMass ¢)Time  d)Kelvin

10. 1.5 nm. is equal to
a) L.5¥10"-8dm  b) 0.15 Angstrom
¢)3.9%10"-10in  d) All of the mentioned
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