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FOREWARD

The world is fest converging inte g global villege, The accelerated pave of development bas posed grealer
challenges w lhe envirommentalists, Tndustoalization s the driving force and iodexs ol progress of a
country. To surge ahead at all levels, India needs o train its huge reservoir of human resource into
competent, knowledge intensive wockforce 10 take up the challenges in upcoming erg with sustainable
development.

Gujaral is vne of e [estest developing Slales in Indiz, In the recenl years be wajur fucus bas been
sustaimable development of the state for which effective managemen! and cleaner production are essential
clements. There have been many developmert in different parts ol the State in building and sirengthening
cfinfrastructure as well as application of berter environmertal technologies. A need therefore has been felt
for which dissemination of information to the industries, professionals, studants in penaral on various as
aspects ol environmental technologies

Contributions of GCPC over the years towards promotion of Cleaner Production in the state of Gujarat to
improve the productivity and the eavironmenial oreblems faced by SMEs have been sipnificam, GCPC had
also played active rale in framing Industrial Policy 2003, 2004 and 2009 and a'so supported in developing
many schemes pertaining o CP/CT. Several success stories of implementation of CF have heen
documented. In apareciation of the efforrs of GOPC, though GGOPC 18 a regional P Centre, LN has
recogrized it at par with MNational CPC snd included in BECP [Resource Efficiency and Cleaner
Production) necworking membership.

Under the project on Cepacity Building of Academicians and students. supported by the Department af
bFaragts and Eonvironment, GOPC bad  conducted suceesstul sramung propramme for srudents and
academicians. o carry forward fusther, CUPC had nvited abstracts of thesis/dissertation of final vear U,
PG & Ph.I? students of Chemical and Environmensal Ergineering LI}, of Enginesring college , Mirma
Institute of Technolegy, Vishwakarma Government Engincening College, Gandhinagar, Dharamsinh Desai
University (DDU)Nadiad Sardar Vallabhbhai National [nstitute of Technology (SWNIT), Surat |
Sarvajanik College of Enpineering and Technelogy (SCET), Surat responded and total 95 abstracts kave
beea receivaed. These ubstracts have been compiled and will be distribuled to the mdustries which can
implement some work done by students wherc-ever it is feasible. With this GCPC makes an cfforts o ill
gap between industries and acacemia,

We are confident that this effort will go 2 long way in inspiring the vounger generation of entrepreneurs,
tachnocrats, academ:a end decision malkers.

We are thankful to our panel of experts Dr. P.A. Joshi, Professor, Department of Chemizal Engineering,
Dharmsink Desai University, Dr. C. B, Upasani, Director Jyet: Om Chemieal Rezearch Centre Private
Limited, Ankleshwar, Shri A, N. Trivedi, Pidilite Industries Ltd, Vapi, Shri Syamal De, General Manager
Technology Frojects & Operorion, Atul Ltd, Ankleshwar , Shri Paresh Mzavavala, Director, ENPRO, Surat
and Shr Vatsal Nayak, MD, Mahavir Synthesis, Surat for selecting best abstracts.

We are thankful to Dr. Parimal Parikh, SVNIT, Surat, Dr. Jayesh Rupzliva, Nirma Institute of
Technology Ahmedabad.  Prof. Bharat Shah, LDCE, Prof. Rupande Desai, LDCE | Prof. Minarava
Pandya, LDCE , Ahmedabad, Prof Rakhi Mehra, SCET, Surat, Dr, MekaSnnivasarao, DDU Nadiad, Prof.
N. M. Patel, VGEC, Gandhinagar for forwarding abstracts.

We are zlso thankful to Shri Hardik Shah, Direetor (Environmenn)& Additional Secretary, Forasts &
Envirenment Department for providing support to tais project.

I5th March 2014 Bharat Jain
Gandhinapar Membher Secretary
GCEC




ABSTRACT TITLE

1. "Frocess desiyn ol Sodivwe Sulphate crvstallizer”
Dilip Kukadiyal,Prof. C.G.Bragechandaniz
.2Chemical Encineering Depastment, L. D College of Engineering, Ahmiedabad-3800 1 5.
Eukadiyadilip] 3G ematl com, cgbhagchandani@rediftmail com

In the industrial crystallization, smmonium sulphate erystallizers are most often vsed The applications af
sadium sulphate ara widely used at dying 1adustry as cathartic and in solar svstems. Sodinm sulphate 15 the
bi-product of most of the companies. The reason ig high acidity level in generated efflnent. This is the very
Eest option and it has its own cost. People were using Oslo type erystallizer before and then armospheric
cenrifugs erystallizer, now adiabatic vacuum is very cost cffective and high performance giving
crystallizer. I5 :s combination of a crystallizer, a condenser and acv ¢jector. At the outlet of crystallizer we
pel gleuber sall, a hydraced [orm of sodium sulphate sel.. But alier centriluge and drving we can gel pure
dehydrated sodiom sulphate, I this s;udy of Sodium Sualphate crystallizer, Matenzl Lalance and Energy
kalanece is very important to get process design data. The paper discosses in detail matarial and energy
kalances and therehy designs aspeets for sodinm sulphateerystalliser

F 1 "Spent FCC caralyst: Potential antienrrasive and anbi-bio fooling material™
Palak A, Imivedia, Preett B Parmar b, Parimal AL Parikh a,
a Chemical Engineering Department, 8.V, National Institute of Technology, Surat 395007, India
5 Depastment of Biosciences, V. N. South Gujarat University, Surat 392007, India

To eombat corrosion 2nd biofouling in chemical and marive industries with green and cheap matenal many
efferts are out. Efficacy of spent FCC catalyst ccating was stuciad for these purposes. Its corrosion
resistance agoinst corrosive media was examined ap to 80 8C and 6 h by two methods. They indicated high
corrosion inhikitnon efficiency. Antibacterial and antibiofouling activity of zeolite was studied for bacteria
tswlated fom seawalern Zeulite codling was suljected o vouling water W cbserve antifouling behavivur and
the performance was found 1o improve upon some modifications. The metal deposited on zeolite did not
leach away in stagnant and flowing waters.
3.  "Practical Application of Vermi-Bioflltration for the treatment of Industrial Effluents”

Kovin Savaani, Akash Petel, Akash Limbachive, Rochish Modi

Prof Rakhi Mekta, Head, Chenical Engineering Department, Surat,

The aim of the study s o assess the polential of an Integrated Vermi-Biofiltration system with verticzl
surface tlow constructed by nsing earthwiorms and ¢ wetland weed eypros rotundus undera gmall scale
laboraiory experimerts. The work provides 2 preliminary idea of using zarthworms i1an wastewater
treatment system. The wastewater is trealed through this system for a total of eight respective cycles and
after each eycle the changas mm pH, TDS, TS5, COD, BOD of water are measured Vermi Biofltration
causzcd significant deercase in level o7 TS5 (88.6%4), TDE (99.8%), COD (20%), BOGD (20M) of wastcwater
from detergent industrics,
4, "Reactive Distillation - A Technological Alternative fer a Safe and Clean Future”

Nair Greesluna Unnil, Prof B, H, Shah2

1, 2Chemical Engineering Depariment, LD College of Engineerng, Ahmedabad-38001 5.

nair26 p@rvahoo.com,hopee 79@botmail.com

In the present age of lechnological innovations and developments, we lend [0 compromise o1 various
aspects to obtain a product which is highly listed in terms of its vield, guantity as well as the net profits.
Ervironmental and safety factoes are usnally inoa state o7 neglaet owing tn such increased compehifiveaness
in the market. This has thus led ws to take up Process Intensification (PI) which zims at achieving
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sighificant benefits in cconomic, ceologic and social cfficicney of anv process. This technology
comprehends with the idea of Cleaner Production(CFP} which aims at the contimous application ol an
imegrated preventive environmental siratesy; applied to processes, prodacts and services (o Increase
overgll efficiency and reduce risks 10 humans and the environme:nt. Monocaloreacetic acid (MCAL the
provuct under consideratinn kere 15 a popalar intermediate 'r the dye, pharmacenticals, anaesthetics and
herbicides mdustries. India atselt 158 a2 sigmhbicant contributor in the production seenano 1n the world
(=65,000 tonnes/vear), employirg the conventional meathod of chlorination o7 acetic acid. It involves a
series of e¢quipment whick deploys methods encompassing mazxirum exposure to a hazardous set of
chemicels. The implementation of cleener preduction technology in the process will climinate the no. of
equipment used conventionally, especially the crystallizer which proves to be the source of maximuwm
exposure W the hesardous eflects ol the chemicals invelved., MCA, being 2 highly hazardous product
requires proper handling to safeguard the personnel as well as the environment, Other than this,
conventional production also fails to achieve a high conversion of the reactants. All this has encouraged us
to think of some technological altemative under the sate haven of CP to ensure that least casuzlties occur
due to the hazardous nature of production, az well ag the chemicals invelved. This paper tocuses on the
producten of MCA by a relatively new and highly popular PI technique Rezctive Distillation, ecologieal
kenefits associated with 1t and its simulation studies depiction nsing CHEMCAD

g, "The Role of Polymer Bound Chemicals in Manufacturing of Rubber Produet with Economic
and Environmental Bencfits"

Llitesh Parihar ], Prof. Rupande M. Desa:2

IChemical Engineeting Departiment LD, Cellege of Engineeting Almedabad-380015

ZRubker Technology, L. .College of Engineering, Ahmedanad-3300° 3

parihar.hitreshi@gmail.coml.  rupandzdesaif@yahoo.com2

Rubber chemicals are substances which are added to rubber compounds to allow vulcamisation 1o occur, to
control the course of vulcanisation and to influence the properties of the vulcanisates. Rubbers chemicals
are usnally powders worch may not be readily incorporated homogeneonsly o rubber componmds and
usually give rise to dust during processing. The usz of powders has its inherent disadvantagas in terms of
dusiing. ersafion of fines, environmental problems ete. Cleaner production technology provides a solution
to this problem by implementation of the option of substitution of the raw materials and other auxiliary
materials, Polymer bound chemicals are used as a replacement solution to this problem. Tt plays a major
ro.e m mmproving mixing quality: productivity and consegquently final products quality with economic as
well as environmental benelits are ublained. The main objective of Lus paper s o focus oo the formnulation
ol the above described form of polymer bound chernicals and to check its effect on the mechanical,
chemicel and other such properties of rubber products. Safety parameters 25 wzll as the environmentzl
cttecis of these are also studied and depicted.

. "Recovery of Acid From Effluent Via Frecze Crystallization”
Mz, Khushboo C_Shahl. Prot. Suchen B. Thakore?
1,2 L.D College of Engincering, Chemical Engineering Department, Ahmedabad-380015.
Khushbood uf@yahoo.coan , sbthakerzigyahoo.con

In the process indusiry, separat:en lechnology is a key enabler in medical, mining, lcod, paper, cherueal,
pharmaceutical and bistechnological processes. Handlirg aquecus sall bearing streams, either for the
recovery of the szls, or for the reduction of waste strcams via a echcentration proccss, is cnergy intchaive
and thus costly. For muxtures with high selate concenuations, crystallization-basec separation orccesses
can be applied. In the past, most chemecal process indusity frecse separation processes have beer baich
cperations. They have been labor intensive, inefficient and limited to low-throughpu operations. Bur,
continious procass cquipmeant is now on the market - equipment that makes available more of the inherent
capaimbities of the technology. Freere crystallizaton 1g an ethicient separation process that can potentially
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ke used in any applicztion. Frecze crvstallization i3 & high cnergy efficicney separation proecss that can be
applied to a wide variety of industrial 1equiremeats, Althouga the vapour-liquid equilibiium is generally
employed 1o separate the compenents of a solution, use of solid-liquid ecuilibrium should be considered - it
may be cheaper. Comaplete recovery of 2ceric acid and formic acid from acetic acid-water and formic acid-
water salution respectively by ordinzry dizstillation 15 nearly impossiale, hecause of vary low reative
volatihty and azeotrope formatior respzetively. But the same separation 18 possible by freeze separation
tachnigue. Thiz paper will include stage wize separation data by frzeze crystallization for very dilute
aqueous solution of acetic acid and formice aeid. Also it is shown that enerzy required for recovery of acetic
acid 13 much lower than that of dist:llation, Freeze crystallization has been used historically in these
applications where other separation processes are incapable of zffecting the separation, Although frecze
crystallization has been used o factionae solution o specialized applications, the echmgue has never
beea zdopted on 2 large scale. In some applications, freering can perfirm 2 separation with 75-20%
reduction of the energy reguited by conventional dist1llation. Effect of addition of salt on the acetic acid -
water and formic acid - water mixture for separation will be studied.

1. "Technological allernative for synthesis of urea-formaldehyde resin™

Mitul I. Parikhl Prot & B Thakarel

1,2Caemical Engineering Department, L. D. College of Engincering, Ahmedabad-380015,
mital_027@yahoo com, sbthakore@ yahca.co.n

Utea-formaldehyde resin is a clear thermosetting synthetic resin used in various ways as textiles,
adhesives, surface ceatings, melding resing, lamimating resing. It is made by condensing urea with
formaldchyde in presence of a catalvst under controlled conditions of heat,pH end malar ratios Urca
formaldchyde resin is in class of streng, odorless, colorless, water soluble and transparent type resing.
Conventional urea-formaldehvde resin productionis done by using acid catalyst Tu this paper a new route
has been developed for the production of urea-formaldehyde resin, using 1on exchange rasin. A lab scale
production of urea formaldehyde resin has been carried out. Kineric sudy of the new route illustrates the
conaiderzhle reduetion m Tree formaldebyde by using on exchange regin which redoces the ndour problem
Frze formaldehyce affects people i varicus ways so it 1s required to reduce the loss so as to muke the
surrounding arza cleanar and pollution free. When present in th= air at levels at or above 0.1 ppm, acute
healtheffects can cecur including watery cyes; burning sensations in the ¢yes, nosc and throat; nauses:
coughing; chest tightness, wheezing: skin rashes; and other writatimg effecis. The World [lealth
Organ:zation recommends that exposure should not exceed (.05 ppm. Formaldehyde has caused cancer in
laboralury ancmals and may cause cancer in humans: there is no koown threshold level below which there 15
no threat of cancer. The risk depends upon amount and duration of exposure. The new route suggested lor
the manufecture of urez formaldehydz will not only reduce the free formaldehyde but will also improve the
product quality.

f. "Cleaning operation of various type nf sludge by peristaltic rubber tube pump technalogy
Shaikh Gulam E Nasir . M _E Fubber technalogy, L 1DV
E-Mail:- chaikhnasir]l | @ gmail.com
Profl. R.N.Dese1 Head of rubber technology department, L.D College of engineering Ahmedabad.
E-mazil:rupandedesaii@yahoc.com
Prof, T.H.Kothari. Associate professcr of Rubber technoelogy department, L.D.College of
engineering, Ahmedabad

Eco friendly peristaltic mabber tube pumyp is blessing for sludge treatment plant. Viscosity of fluid 15 very
high which content chemicals and abrasive solid particles. Tt is very difficult to pump and also difficult to
transport by other pumps for example, in leather treatment plan:, effluent conien; faty acid, crganic
substances, and snap and leather fihers. This fluid iz highly viscons. Orher pumps failed 1o transport this
shidpe fram one places to other pumps. In many small industmes, this transportation can be done by labor
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Many times it dumps by illegal way whick will be harmful for eavironment, natural resourczs and human
health, When drainages (gutter lines) are chocked up, they are cleaned by using human, which is dangerous
for their health. Using this rubber tube pump We can eliminates (Fis type of risks and achieves easy
transportation of hazardous and viscous chemicals. It can provide highar emplovea's safetv, better working
condition at dump gites and sewage farm of municipal cooperation which will result m redoction of
pollution, Transportatior and vanous processing of sludge can be possible by using perista tic rubber tube
pump. By using this pump we can utilizz s udge for produc:ng drinking water and =olid sludge content can
ke uzed as raw maoterial for brick. This way we can save erergy , resources anc water and possible to
conyert wasle into beat,

9. "Implementation of Cleancer Production in Byes Manufacturing Plant"
Mrasix Devantl, DeS A Puranik2,
| LD.College of Engineering. Chemica’! Engineering Department, Ahmedabad-3800135.
ZAtmiya institute of technology and. science Rajkoat - 360001
pratik deva nii@ymail.com sapuraniki@aits.edu.in

Tre Reactive Turquoise Blue Dye 15 manufactured by sulphonation process using USA, CPC[Copper
I'hthalocyenine Crude Bluc) and PCL3 as raw materials, A large quartity of vent gases containing 5Ox
vases 15 released a8 a efluent Dom the op of reacior. These pases are considered o be very hazardous; 10
accidently it comes i1 contaet with human. There could he an acuze effect to human health which can
ultimately lezd to fatal. Such annoving condition ean be recuced by passing SOx pases through graphite
condenser/cooler which 15 placed in between reactor and scrubber, instead of passing these gases directly to
scrubber. Condenser will liquefy organic vapor and send it back to reactor as a reflux, This altzmative route
decreases the prospects of hazard in plant as well as increases product gual:ty with reduction in water
efthient  This paper will include the design data af this graphife condenser, advantages ol thie graphite
condenser in terms of reduction in effluent quantity and improvement in product quality. Modification in
the cxisting scrubbing system for SOx arc also suggested

10.  "Study on antimicrobial property of silica supported silver for water purification™
Renish ¥, Vadariyva, Dr, Manish Mishra, Dr. Premez] Shukla,
Deparment of Chemical Engineering, DDU. Nadiad

Water 15 one of e essential enablers ol life cn earth. Beginuing will the origin of the earliest foim of lile
in seawaser, it has been the centre to the evolution of human civilizations, A number of chemical and
biological contaminants have endangered the cuality of drinking water My project entitled "Study on
antimicrebial property of silica supported silver for water purification” is about the study in the field of
water purificat:on and my aim in this semester is to carry out a comparative study on supported silver as an
antimicrobial activity, In this study, silver nanoparticles and silver lons in supported form (on silica, thicl
fuinctionalize silica, amino functionalire silica) were tested for antimicrohial activity. Silver nanoparticles
were synthesized by a chemical reduction methoed and silver tons were implanted by wet impregnation
method usimg silver nitrate agqueous solution. Silica gel was modified with thiol functional group & amino
functional group. Silver nancparticles and silver 1ons were directly oreeted on the surfece of silica or
modified silica by impregnating with their solutions. The prepared materials were characterized by Fourier
Transform InfraRed (FTIR ), Thermal Gravimetric Analysis (T'GA), Dynamic Light Scattering (M5}, Zeta
potertial, UVovie gpectrophotometer, ete. The supported silver samples were examined for their
antibacterial propertics agamsl Escherichia-coli [E.coli) by zonce of mhibition and test tube test. In the zone
inhibition and lest tube analysis, we eoalyzed Ax supporled aminu Tunclivnalize silica give zoud resulls
compared o thiol funetionalize and Ag directly crzated on the surface of silicz. Henca frem the study itcan
be concluded that Ag supported amino tunctionalized silica 1s good antibacterial agent.
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1. “"Conecpt of Waste Water Chaality Tndex for substitution of General standards for Discharge of
treated effluents™
1 Hardikkumar Trikam eebaai Bhatiya,
M.E.[Envirenmental Managemert] Student, Department Of Environmental Engineering, L.I.
College of Engincering, Ahmedabad, Gujarat
E-mazil: ha, 19900004 @gmail.com
2 Prol Do N, 5. Varandani
Professor, Departrent of Environmental Eaginearing, LD, College of Engineering, A'bad. Gujarat
F-mzil: hodenvi@homail .com

In India, Effluent Standards are followed for dispesal of wastewatzr where limits are given for different
parameters for discharez in to differert Envirormental Sinks. It s difficolt for autherity tn make any
decision based on these different parameters. 1o tzke the steps against the incusiries which are violating the
discharge standards, there iz a nzed of some elfective measuring tools So it 15 proposed to develop
WastaWater Quelity Index (WWQI) on the line of the Water Quality Index (WQI). WWQL is expected to be
more pragticel in implementing the standerds and decision making tool for authority, WWQI indicates a
single number like a grade that expresses the overall waste water quality This paper is discussing the
various metlods ol Ue WOT and the advantages over the present sysiemn of the elluent sandea ds,
12. "Tleat Insulation in Rubber Maing™
Privanka Chavda 1, Poel, Alul Sheh 2, Frol, B, H. Shah 3.
1.2ZRuabber Technoloey Deparmment, LG College of Engineering. Ahmedabad-38001 3,
3Chernical Engineering Department, L. College of Engineering, Ahmedabad-380015.
privemkachavdal 3f@gmsail com, hooee 79 hotma] com

The ma:n objective of this review is Lo describe some ol the imporlant Lopics related 1o the use of rubber
pamnt for hear msulatng purpose, The term "Heat msnlabion” refers fo the process of reduycing the hest
transfer between the surfaces using special paint. The review aime at providing a thorough picture of state-
ef-the-art i improving heat insulation property in rubber pzint. While many other forms of insulation,
including fiserglass and cellulose, are not es effcctive in protecting aganst radiant heat, most msulating
paints offcr this protection. Traditional msulations assorh and slow down the travel of heat, but insulating
paint actuelly reflects it. The refractive index of the pant plays an inportant 1ole in reflecting sun light
rays, The higher refractive rubber paint cen be resulted in high heat insulating paint. By using refractive
binders and pigments. the overall refractivity of rubber paint can be increased. By using such painis, heat
msulation can he done just by apphving cnate of pamnt instead of using many others heat mzulazinng.
Summer heat inereases interior temperatures placing a huge load on your air conditening system, and
winter heat loss results in nigher heating bills, Insulating the walls by paint resulted in a much lower rate of
hea: transfer through the wells when the outdoor temparature exceeded the indoor temperature, but the
added insulation alse inercased the reteation of heot generated within the house when the outdoor
temperature fell below he indoor temperature. Insulativg pairt will help in reducing the snergy
vonsumpiion for insulating purpose and 1 is ceononically benelivial o, This applivation roule will be
advantageous in orevenring adverse effects of environment, by not adding more adverse effects o the
environment. Thus how it can be a best green route for heat insulation purpose.

13 "Grahing Mechanism On Recyele Rubber Powder Interphase”
IRorak k. Patel, ZProf. BN, Tresal, 3Prof. B.ID.Patel
1.2 3Rubbear Technology Deperment, L D College of Engireering, Ahmedabad-380015
thpatel 1 780@ gmail.com, rupandendesai@yahco.com,patelbhakti842 3@ vahoo.com

In this present Era Each and Every country 1s m tha race of enhsncing Economy. With the development
decrement in the level of pollutien 15 much more important for the sustainable growth. In reeyeling of
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crushed rubber materials, which s achicved by reeveling process of the Waste Tvres/Rubber which formed
the new rubber matrices, @ slight drop is noted in the mechenical value level of elastome:, This drop is due
to deficient grafting of the recycled rubber with the fresh rubber metrix It is the Green process in the
direction towards the adopting green technology for cleaner production. To improve grafting quelity, the
particle surfaces are moadified chemically in ditferent ways followirg a comprehenzive morphalopical and
chemmezl charactenzation of select types of rabber powder, Gratting with maleie annhydride has saown
them self to be the most promising method. The criterion applizd to evaluate the suitability and effects of
tae surface modification witk grafting mechaniam ef'rzelaim rubber powder interphase is the level of o1 the
cbservable changes in the material's mechanical propertics, such as Tensile strength, dynamie modulus,
ultimate elongation, and other properties like ageing resistance, abrasion loss ete.
14. "River Flow Augmentation By Using Tertinry Treated Sewage During the Dry Scason in

Sabarmati River, Ahmedabad"

1Bharadiyva Kelan Shambhubliai,

M.E.[Environmental Managemert] Stwdent. Department Of Environmental Engineering, L.D.

College of Engineering, Ahmedabad, Gujarat

E-mz1l: ketanbharadivadmvahoo com

2 Prot M.].Pandya

Professor Department of Environmental Engineerirg, L.D. College of Engineering, A'bad, Gujarat

E-mazil: minarva.pandyai@yahoo com

Many studies have been done to assess the degradation of stream due to human mimpaets. The patential of
using tertiary treated sewage during dry scason 18 discussed in this paper. The usc of tertiary treated scwage
reduces the volume of wastewatcer discharged to recciving body and increases the fresh water available for
use, River Sabauunati | Ahmedabad, Gujaral) is taken as & case study. For this puspese the Riverfron waler
qualily, guantity and velume of Sabarmati Riverfront are studied. The sewage discharze from Dandibridge
Dafnala. sahibag damala and secondary treated sewage from 60 MLD STP Pirana are studied as a source of
water for Sabarmat Raverfront. Inoorder "o choose the suwtaki ity of related sewape for recreational use of
river have bean taken ag 4 reference since the szeondary treated sewage from STP 18 not hkely to satisfy
these norms. [t i3 proposad to provide terfiary treatment to the sawage, Different tartiary treatmert shall be
discussed in the paser. The benefits of tertiary treated sewage for Sebarmari Riverfront will be highlizhted
in this paper.

15. "Wastewater Treatment by Ozonc"
Jimit Budchdev , Prof. Sandip Sharma, Nirma University , Ahmedebad

Drves anc o:gments released to the environment in the form of effluents by texiile, leather and printing
industries cause severe ccological damages. Wastewater from these industries 1s highly celored and
conlaing srganics which conlaming.e ground weler, Due Lo the whibitory cature of many compounds Tur
biological oxidativn, (he npeed [or pretreatment by advanced oxidation process (AOP's) has become
essenuial. One of the AOP's processes i3 pzonation, which is versatile and enviranmentally sound.

Ozonation of water is a well known technology and the strong oxidative properties of ©3F and its ability 1o
effectively oxidize many organic compourds in agueous solution have been well documented. Ozone
treatment of sevaral types of wastewstor has resulted i congiderable COD reduection and has been nsed for
treatment of dyes, phenols, pesticides. etc_ In recent years, ozenation is emerging as a potential process for
color removal of dyeg, since the chromophore grouns with conjugated double bonds, which are responsible
for color, can be broken down by ozone either directly or indirectly forming smaller moleculzs, thereby
decrcasing the color of the ¢fflucnts

Reactive Red 195 (RR195) and Acid Yellow 23 (AY23) synthetic text:le dye bath effluent were treated with
czonation proccss, The operating parameters arc Dve concentration, Ozone flow rate. Agitation provides in
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rcactor, phl is maintainad 7 + 0.5 almest same in all experiments, Experiments were cvalaated to find the
cptimum conditions for the vzonation processes.

Ozonc is mainly used in the Advanced Oxidat:on Processes {AOI"s) refers to a sct of chemical treatment
procedures designed to remove organic and inorganic materials in dye industry wastewater by ozonation
process. According to decolorization efficiency it can be inferred that effect of OHo radical present in the
synzhetic dyve bath as well as radical formation promoter (e.g. OH?7 was probably hidden due to complexity
of the synchetic dye bath matrix. 'he contaminant materials are convertad to a large extent info stahle
inorganic compounds such as water, carbor dioxide and galty, i.e. they undergo mineralization.

The effect of ozonation o the Deeolorzation, Depradation, and Mineralization of a dye[Acid yellow 24
and Reactive Red [95), perform in a laboratory scale bubble columm batch reactor. In Esperiment
Decolorization, Chemical Oxyzen Demand (COD), Total Organic Carbon (TOC), Ozone Demand was
onalyzed. The effect of operational parameters on decolorizetion sach as ozone dosage and dye
concentrat:on is study.,

The present study demonstrated that neerly completely decolorization of Acid vellow 23 and Reactive Red
195 could be accomplished by ozoration, The time required for the complete decolorization gradually
increase with increase in the imtial dve concentration, The COD removal efficiency gradually mereased
with an imerease in be wilig] concentlion of dye solutien, The TOC removal elliviency gredually
increased with an increase in the inital concentratior of dyve solution. The ozone demand is gradually
increased with an increase i the initial concentration of dye soluticn. The cost for removal of COT using
oczone vanes from 1.5 te 3.5 Re /it

16,  "MNew Material Synthesis For Carbon Dioxide Capture From The Flue Gaas”
Bayvi Mehta, Dr. Satvanarzyana Reddy and Dr. A P Vyas, | Nirma University | Ahmedabad

Czrhon dioxide penerated from fassil fuel-fired power plants iz a major contributor to global warming
approximately 30% of gazeous (012 emittzd to the atmosphere comes from the fossil fuel plants. Among
the aporcaches uged, amine based chemical absorption have been uzed commereially for CO2 capturing
plant, However, the liguid amine based processes pose opemaung difficulties due to the challenge of
keeaing the solvent clean and opcrating within the process consraints of the system, This process also
suffers from high regencration energy, large equipment size, solvent leakage fiom piping system and also
equipment cotrosion prodlem. regenzrable solid sorbents will be a promising alter- native (hal can
potentially offer several advantages over liguid amine systems such as ezse in handling of solids, reduced
toxicity and corrogiveness. Verious porous supporis impregnated wich liqoid amines have been reported.
Tke key 1gsue for adsorption separation 15 to develop an adsorbent with high U002 adsorptior. eapacity and
high CO2 salectivity which will be the main objectives of this study. The purpose of this research is to
develop a simple. cost effective tachnology to remove COZ as an eszentially pure stream from flue gas
using a regencrable amine-based scrbent. There are different technologies like membrane separation,
cryogenic separation, absorption by liquid amines and verious solid acsorbents used to functionalize for
CO2 caplure by means of pliveical and chemical adsvrplivn, Inthis research project we mainly focus un the
solid adsorbeats ke MCM-22, Aluming and SBA-13 which will bz functionalized by different amines like
Tetraethylpentamine and Polyethylenimine for carbon dioxide capiure capacity. The resull shows that as
the concentration of amines increasec the surface area and pore volume decresses. Amongst all the samales
500% TEPA Qunctionalized SBA-"5 shows the maximum CO2 adsorption Capacity ie. 2.4 mmol/g. All the
sorbents preparad for this werk are regenerable at 1300C. The adzerption capacities showed good
correlatiom with well ordered porous structure, amine loading ard typz of amine.

17. "Symthesis and Applications of Metal-Organic Frameworks in Adsorptive Separations"
Yogesh Patil , DrPradeep Kapadia and Dr. Milind Jeshipura , Nirma University , Ahmedabad

Mztal-organic frameworks (MOFs) are a recently-identied new class of hybrid porous material, consisting
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of mecral ions or cluster linked together by organic bridging ligands. MOFs have shown tremencous
potential in adsorptive separation applications and gas stwiage owing w some of their extraodinary
features n terms of specific surface area, pore volume, low (0 moderatz heal of adsorption and fairly
uniform pore size distribution, MCFE=s have frequently bzen investigated for storage of permanent gases like
bydrogen, methane, or carbon diexide Adsorption of largar organic componnds currently 18 a rarely
explored field. Many MOFs are available now with suthciently large pore wirdows and cages, and in most
of them an important fraction of the pore walls consists of aromatic rings. For these reazons, we focused on
adserption of Alkene-clcene and aromatic in the pores of MOFs. This project work is fecused on the
synthesis and characterization of different MOFs end their apalication in adsorptive scparations,

MOFs are crystalline compound consisting of metal ions‘clusier cocrdinated to often rigid crganic
molecules to form ene, two, three dimenzionel structures that can be porous. The pore size and surface
propertics of these materizls can be tuned to a grzat extent with relative cass by choosmg appropriate metzl
venars and organic lgands, MOFs have ol advantages over ex-isting porous materials amd seolile, They
possess a wide array of potential applications including materials for gas siorage. gas/vapor separation,
catalysis, luminescence, and drug delivery.

Firstly. In this exploratory kind of project work synthesis of varrivos MOFs using different  metzl
precursor énd ligand have done based on solvotheraml method excent for EMOF -3, |4 -
Fenzenedicarboxylic acid ligand hased ve (RMOEF-1 RMOEF-2 IMOF-5 RMOEF-6, RMOE-11), and 1535
kenzenetricarboxylic acid baszd three ({ RMOF-3 EMOF-7 EMOF-10) MOFe were svnthesizec. RMOF-3
wad synthesised by crystallizetion method. Various charasterization techniques were applied to study the
propertics of these MOFs, X-ray powder diffraction (PXEDY, BET surface arca, deferential scanning
calorimetry analysisiDSC) and thermogravimetric analysis ( TGA) were cxtensively used.

Adsoptive scparation studics using MOFs g3 a ansorbent and various hiquid organic compounds as a
adsotbate were performed. Among the cight MOFs were synthesised. all MOFs shows pos- itive results
towards adsorptive separaticns for selected guest compunds, RMOF -5 and RMOF-3 proved prominent
adsorben: among all MOFs synthesized, The adsorption was found to be dependent on concentrazion of
adsnrhate by keeping adsobent consatant.

18, "Stodies on Trans-Fat with Referepce to Alternate Green Process for Production of Trans Free
Vanaspati"
Videh Singh Parthar, 1) Parin 1), Shah, Nirma Umiversity | A himedabad

Fatty acids are the building blocks of Upids Typically, common vepetahle oils low in satratzd fats
and the deuble boads within unsaturatzd acids are in the cis—configuration Io improve their oxigative
stzbility and to ncresss their melting points, vegetable oils are hydrogenated The chamieal process and
hydrogenation is :rtended to add hydrogen atoms in prasence of sodium methoxide or aickel catalyst, cis-
unsaturated fats, alimineting a double bend and making them mors somurated. Full Eydrogenation would
produce exclusively saturated fatty acids contamming trans fat that are oo waxy and solid to use in food
producton, But these Tydrogenated and chemical interestenled vils and oiler product are contaims brans
far which occurs at high temperatures and creates theee by-products like sodium soaps. fasty methy] esters
and moneglycerides in addition to the nteresterified fats this trans fatis very harmiul for health and causes
various disesss like Cancer, Obesity, Dhbities ete. To avoice this trans configuration in fats, green
enzymatic interesterification process is very beneficial In this process Enzyme reacts with oil molecales
by changing the fatly acid positions srd made trang frez configuration that we required. Different types of
enzymes can be used basis on the type and origin of 0il. On above basis the selection of enzyme is selected.
For study purposc totel five samples of Vanaspeti Ghee are collected of different brands from [rdian market
and marked named as Sample AB.C.D and E. Vanaspati or we called dalda ghee is 2 result of
hydrogenalion of vegetable cil. Vanaspati is widely used in every hard food preduct lixe biscuits, namkeen
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, snacks, pastrics, toasts, chocolates and margarine cic, consist of different vanaspati ghee. Vanaspati Ghee
i5 usec to make all these products because it make harder and herder product as increéasing of meling point
of fat remain for long ame at room emperature. To determine the amount of trans far, fatty acd methyl
ester 15 prepared and using this FAME, American oil chemist's socieny {AOCS) having stardard method for
analysis of trars fat v varaspan gree. 'This vethoc 18 adopted for preparatior of FAME. According to this
method Fatty acid methyl ester (FAME) 1s preparad for the particular sample for the GU analysis of trans
fats trene fals in vanaspat and other Evdrogenated food can be analyze by Gas Chromatography witlh BPX-
70 eynopropyll celumn, Chemical interesterification using sodium methoxide is also cerried out for
different oils like Palm oil, Cotionseed 21l and soyabean oil all samples got good resulis about about their
hardening properties Hut adverse effects are also there that is mamly Trans fat confizuration chserved in
this provess god also process problems like waste penergtion vil loss and harmlul chemical used i Uns
process. The capital invesiment cosis are low because the enzymalic process requires only one simple
columa/tank as special equipment. A spacific melting profile of the fal is achieved by passing the oil once
tnreugh the enzyre coloxn Unlike both hydrogenation and chemical mteresterification, the enzymatic
process requires no chemicals. Using different oils individuals and several blends of palm oil. eotion seed
eil, coconut o1l and soyabean o1l are prepared with different ratio and enzymatic imteresterification 15
carried out under bactera free environment using cutoclave and laminar air flow using biccatalyst
immobilised Lipasc, from Mucor michei named Lipozyme TL IM (1,2 apecific ) whica is purchased by
Sigma Aldvich Limited, Bangalore, Expetiments ace performed under laboratory bateh scale and analysis
of Trans Fat and Fatty acid compaosition, change in meltmg point of enzymatic interasterified fats are also
carried out. This all enzymatic intercsterificd fat gives gocd results ir melting point difference and these
priviucis are having zern trans tat which 18 nur 2im of the entice project whieh g achived. After compansion
el all three process modibication ol Jats 18 achived by al. three process bul wilh respeet to human health and
environmental benifits, enzymatic interesterified products are very good benifits in currant scenano. In this
proecss enzyme i3 reused till four times after the first reaction goed results obtainec that shows the cost

bencfits in this process.

19. "Production Of Hydregen From Glyeerol Via Steam Reforming Process"”
Kartik Avasthi, Prof. R.N, Reddy, Nirma University, Ahmedabad.

The depleting fossil fucls with their ever increasing prices have paved ways for aliernative fucls. Biodiescl
15 ene of thess elernative fuels which have picked up keen interest of the people due to its similar
propertics to dicsel. However due to biodizsel being costhier than diesel i1 the prosent scenario, it has not
been prefemed o diesel. However if Lhe cost of biodicsel is reduced then its effeclive usage can be made,
either by blending with conventional diese! or by wilizing its by-praduct (glyceroly effectively. One way is
to use glyveerol to produce hydrogen. Hydrogen. being another source of renewzhble energy, 1s also seenas a
clean fuel tor transportation purpose. Hydrogen ean be prepared through glveerol via various routes namely
steam reforming, auto-thermal reforming, partial oxidatien, ete, The report here focuses on the steam
referming process, This process 1s used widely used in the industrizs and it would not require much change
in the system if the fecdstock is changed to glycerol from naphtha or natural gas. However like every
process this process also Las some limitations which Linder the effective production of hydicgen, The
tepuil, ere discusses the therme dyaamical study of the reaction using Aspen Hysys along with the
experimentzl study of the reaction using Ni based cztalvsis and pure glycerol, the experimental work here
focuses on the understanciag of activity of Ni based catalysts, basad on the different base metel loading
tnder the one reaction conditinm. The report disensges the snalyvas of gasenns and lipod prodoet abtamed
from the reaction. The thermodynamical eralvsis is carried out using Gibhs reactor in Aspen Hysys 2004.2.
The Gibbs Reactor works en the prineiple of minimization of Gibbs free erergyv. Thermodynamieal
analysis discusscs about the effect of temperature, pressure and water to glycerol ratio on the reaction of
steam reforming using pure glycerol, For the expenimental study N1 bascd catalysts were prepared usmg
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wet irpregnation method, the activity of catalysts arc taker in etmospheric gas solid rcactor at a particular
temperature taage. The zas and liquid products generated ace anglyzed in GC. After the gas analysis the
catalyst with the best resu't is again lesied in the reactor for a smaller range of tamperature. The used
caialyst is regenerated and again tested to see if the regenerated caialyst gave the same result gs the fTesn
catalyst 1'e liqued products are analyzed in the GU and an attempt has been made v order to understand
and tind the hqud compounds 1n the ligquid sample.

HL  ""Separartion of Propylene from Proapane by adsorption®.
Bidyadhar Sahoo, D, Swazpan Ghosh , Dr. R X0 Mewada, Nirma Univergity . Ahmadabzad.

Fromylena 1s the second mnst rvportant starting product m the petrochermieal irdustry atter ethylere. 1118
the raw material for 2 wide variety of petrochemicals, Global propylene demand grew from 37.2 million
tons n 1995 1o approximately 52 million tons in 2000, correspording to an average annual growth (AAG)
cf 5.5 percent. Demand grew at an eversge rate of 4.5 percent per vear fram 2000 to 2006, reacking nlmest
€7 million tons. Demard of propylene is cxpected grew at almost 4.7 percert annually for the period 2007
to 2012, The peak value achieved was USH 90 billion in 2008,

Cracked unsaturated LPG from LPG merox unit is fed to the de-propaniser where €4 and heavier
compenents are removed rom the bottom. The de-propamser overhzad contaming propylene & propane 1s
[ied W the C3 Splitter where propylene and propane are separated. The separebion of propane and propylene
is an energy intensive process due cleose boiling remperature. The boiling point of propylene is -47.8°C and
propane is -42°C. Separation of polymer grade propylene (purity =99 5%) need high pressure (22-23
Kgfem?2), low temperatare (250 K) and distillation columm keight ¥2m and no. of'trays 188 5o, both capitzl
and operating cest is high, In C3 splitter polymer prade propvleae separated as overhead product. But 4 - 5
%% of propylena cannot recovered and transferred to LPG sphere along with propane as bottom oreduct.
LG i3 a low wvalued product than other denivat ves of propylenc. The aim 15 to scparate propylene from C3
splitter bottom strean.

Non-conventional methods lke physisorption by 4A, SA, 13X zechites, MOF3, anc chemisorption by Agt

and Cu+ solution shows suitability for propane propylene separation. ln chemisorption edsorption occuricd
by both Van der Waal's Torce as well as covalen! bonding.  Experiments cammied oul by addition of
stabilizing agent {pyridine) to the copper salt soluton. Additnonzally this solution 15 1zes corrosive than other
anhydrous sysiem. From the experiments it is found that 2 OM CuNO30R2.1 pyridine shows best results
during separation of propare and propylene. Prapylene loading 18 23 em3/emd of adsorbent propane
loading is | em3/em? of adsarbent. The increase in ligand (pynidine | concentration bayond 2.0M decreages
propvlene loading. Because pyndine adsorbed on tha crystal surface and inhib:ts chemisorption. From the
experiment carried cut by taking unsaturated LPG as feed, it was found that the copper pyridine complex
can be used for the separation of olefin and paraffin of C4 hydrocarbon with less sevenity,

From the experiments with silver nitrete solution ond propane propylene mixture it was found thet, silver
nitrate 1s more suitable for the separation of propane propylene mixture than copper pyridine complex.
Prooylene loading s 3.5 mmol/g ol s Iver nilbrate salt, The separativn Gactor of propane mupylene achieved
G2 by silver nitwrate solution. The separation factor is more than cuprous pyridine complex. 61% pure
propylene achieved from adsorbed siream of the experiment carried out with €3 splitter botiom and
aqueons silver nitrate. 8o after single recyele polymer grade propylene can be achieved. The selectivity of
prop¥lene increases with inerease in mol frzction of propylene in the feed. The propylene lcading also
inereased with inerease ‘n partial preszure propylene in feed. The desorption tempersture found to be 70-
20°C. The impurity in the adserbed phase is due to the solubihity of propene with the cqueous solution.

Adsorption of propvlene carried out by silver nitrate impregnated on h:ghly porous zilica (MCM-41).
MOM-41 15 used as adsorbent becausc there 13 1es3 number of acid sites evatlable on the surface. The acid
siles alTect the adsorplion activity, Foom [terature (L was found that at 3.2 atorms dun moonolayer of silver
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nitrate ach:cved. Based on surface density data monolayer dispersed silver nitratz on MCM-41 prepered by
wel impregnation melhod, The adsorplion aclivity sludy cermied oul in a [ixed bed reaclor in aumoespheric
pressure. The feed flow rate was controlled by rotameter From experimen:s it was found that propylene
loading decreases as temperature increases. The propylere loading found 1.7 mmol/g of adsorbent anc 3 .54
mmaol/g of silver nitrate, The propare lcading 1= 0.3 mmol/g of adsorbert, From €3 Splitter bottom
propvlene recovery acueved is 22% with purity 5%, The impurity in the adsorbed gas phase is the
propane adsorted cn the surface as well,

2L "Melal-organiv Imameworks: A oew class of hybrid materials for catalyiic application”

Swaroop Rayaroth, Dr. Sanjay 5. Fatel .Dr. Fradeep Kapadia. Wirma University, Ahmedabad
Melal-Onpanic-Frameweris (MOFsibelong w class of crystalline compounds consisting metal ions or
clusters coordinated to often rigid oreanic molecules to form one-, two-, or three dimensional structures
that can be porous. A metal-organic framework is composed of two major componenis: a metal 1ion or
cluster of metal ions and an orgaric molecule called a lmker. This collection of compounds has been
variously termed metal-organic frameworks, coordivation pelymers, hybrid organc-inorgenic matsrials
and oreanic zeolite anzlogues with vnavordable overlap. MOFs have wide variety of porential indusaizl
applizations. It can he used as the replacement For some of the eonventonal indusitial operations sinee {18
more economical and highly efficient.

MOFs, the new and emerging class of porous materizle have a characteristic properties (ke rezsonable
thermal stebility (typically -400°C), High micropare volume, Large pore sizes, well characterized pores |
Crystallinity and a high metal content offering potentially valuable active sites, Gas absorphion properties,
Mapnetc bebaviours eio, MOEFs may be produced o acl as lughly selective molegular sieves, sensors, ur
catalysts. Sensor capahilities become realizable when the oprical, zlectronic, or magnatie properties of the
framework are altered by guesl interaciions.

Mi1Fs have wide variety of potential industrial applications. It can be ased as the replacement for some of
the conventional industrial operstions since it is more ezonomical and highly elfieiznt. MOF: are widely
used 1n storage of hydrogzen and methane gases. Tt can alse be used m gas separation, gas detection,
calalytic reection ele, There 15 Tol of research work going on o elocidate whether the metal cenlers, the
lipands, particle size, or some combination of these car engender MOFs with urisual catalyzic propertizs.
MOF has wide variety in catalytic apnlicztion since it can act as catalytic center as well as support.
Prasence of more than two ligands in certain MOFs results in selective reactions and Post synthesis
modification can alos be donz on MOTs it Seres of reaction can happen m a single MO since both Ligand
and metal center kas the catalytic activity,

There different methods o MOF syothesis. In tus project work meunly solvethenmal (pan eacton and
reflux’ and crystelization methods were followed, RMOF-1land KMOTF-3 was synthesized based on parr
reactor and crystalization methods respectively, Remairing six MOF: were synthesized by solvothermal
reflux methoed. Four characterizations namely PXRD, TGA, DSC and BET were carried out. PXED shows
all the MOT's are crystalline in nature, thermal and structural stability were identified. Surface area values
chtainad from BET surface area analysis

Cetalytic application study of cach RMOFs synthesized were carried out to identify the catzelytic activity.
Since the project was an exploratory in nature objective was to identify the catalytic applcation rather than
detatled study. Alkylation studies were camred ont with RMOF-2 BMOF-5 BEMOF-fband RMOE-T in
which RMOCE-2 and EMCF-7 shows catalytic activizy. Compsrative study of RMOE-2 and EMCE-7 were
carried out for alkylatior: reaction. Acylation ~eactions were studied using RMOT-5, RMOT-6 and RMOT-
7 in which EMOF-7 exhibits cawlvtic applicaten, Oxidation was another rezction med for catalytic
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application. RMOF-1, RMOF-2, RMOF-6, RMOF-7 werc uscd for exidation reactions. RMOF -1 was used
[or photo exidativn in presence of UV light other RMOFs were study carried oul using excess quantity ol
cxidizing sgents.

EMOF-2 and EMOF-T were separated from reaction mixwre by filwation and PXRD was carried ourt after
basic purification and activation. Result shows that erystallinity of both the catalysts wersretained. Surface
ares similar to reporfed value can be achieved with betier synthesis techmique ard punficatiom methods

22, "Selectivity Engineering of a Cyelnhexane (Widatian Reaction niing Salid Acid Catalyst™
Anard Upadhyay v B K Mewada, Nirma Limversity, Ahmedabad

In ehemieal industry selective exidation of hydroearbong are of great importance. Tn most of the nxidarion
reachions, complete oxidation results mtaumdesirable products. {hxadzhon of bydrocarbon ro more valuable
crganic compound sach as alcohol, ketone, and aldehvde requires selective oxidation of strong C-H bond.
Cyclohexane oxidation represents a typica: example of this kind of reactions, which becama an interesting
subjeet from academie and industrial point of view,

On a commercial scale most of the cyclohexane produced is used for the production of cyclohexane and
cyclohexane, which is also known as KA-(Kctone-Aleohol) oil. KA-oil is an impertant intermediate in the
in the production of Nylon-6 and Nylen-66. In the present commercial process for cyclohexane oxidation,
reaclon s carried vul al 150 ~fo)

C, and 1-2 MPa pressure which affords 4% conversion and 70-85 % selectivity to cyclchexane and
cyclubexane over melal cobal. sall or borie acid. This shows lremendous scope (or improvemenl in
conversion or selectivity for KA-o!l production.

Objective ol the present work is w develop heleropencous calalylic system Lo enhance the conversion and
selectivity Tor KA oil. Various catalysts were syntkeszed and activity of the same was tested for
cyclohexane oxidation reactior using molecu’ar oxygen. Ag-SBA-[5 catalyst has shown about 105 %
conversion with 86 % selectivity for KA-o1l Catalyst wes characterized 1o correlate with its activity for
cyclohexane oxidation.

Selectivity 15 a crucial task tor hvdrocarbon oxidation reactions. For cyclohexane oxidation reaction,
commercizl production 18 restricted 1o 4-6% conversien due Lo sharp decrease in selectivity for X-A ot
Due to its commercial importance, cyclechexane oxidation reaction has heen studied by numerous
researchers and industrialist.

Out of &l catalysts prepared. 2% Ag SBA 15 has shown about 10.5 % cyclohexane conversion with 86%
se.cetivity for K-A ail. However silver loading can be increased to 4% to 10% of SBA-15 and activity can
Ee tested. Characterization of the Ag-SBA-15 was cartied oul. XED peaks conlirm the structure of SBA-15
and presence ol silver in catalyst, Divoamic light scettering test methods conlinns size of catalyst particles.
Silver doped SBA-15 gives best results, kinetic study with parametric anzlysis can be carried out for
cyclubesane oxidativn teactivns, Scale up aspects w pecess development can be considered o [uture
work.

Fulwre works o be dune i the thesis arg

= Preparation of A2-SBALS with various amownt of silver loading (3%, 3%, 7%, 10%) and study of its
aclivily,

- Variation in the reaction parameter like Temperature, Pressure, Solvent ete. and its effect on the product
seectivity.

- Kinetic study of the reaction

- 'rocess development
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23, "Upscaling of Longifolene Isomerization In Contfinueus Flow Reactor Over Solid Acid
Catalvst",
Chirag B Mehte, Dr. Amish Vyas, Dr Bzena Tyagi, Nirma University, Ahmadabad.

Isemearization, is the chemical process by which a compound is transtformed inwo any of s isomeric forms
& Longifolene is the commron (or trivial) chemical name o7 a nawrally oceurring. oily liguid hvdrocarbon
found primarily in the kigh-boiling fraction of certan nine resins & Isomerizatiorn of longifolene with
solid acid earalyst such as sulphatad zircoma pives Iselongifolens.  Isalongifolene and its derivatives.
which extensively used in perfumery industry due te their woody and floral odour. The acid eatalysed and
hydroformylated products ofthis 1zomenzed isolongifolene have also woedy amber odour and are used aza
flavour in meny pharmaceutical industries. isomerisetion of longifolene with Nano-crystalline sulphated
zirconia (8£) solid acid catalyst and cbtained 95-97% conversion of longifolene end [ 00% scleetivity of
isolongifolens at 18070 within | 5-30 mmutes under stitred zatch reactor. [11s noteworthy that SZ exhibited
sirmnilar catadvlic actvity over @ wide range ol longifolene Lo 82 weight ralic, e, 1001 10 1601,

So now for industnial production of isologifelene we need to wp scaling this process by using the
vontinueus Tow Oxed bed reactorso we trans ler this isomenzation process leb scale o industnal scale, The
up scaling of the process for the said reaction will be carried out in continuous flow reactor: so in this up
sealing us Drestgn and modification of existing contruous fow reactor. We also study Different forms of
the catalvst such as beads, granoles and powder studied using diftzrent binders and thenr eftect on the
activity and life of the catalyet and we also stucy the various reaction parameters such as temperaturs, time
and substrate to catalyst weight ratio. So and optimized this parameters we can achieve maximum
conversion ard sclective formation of the product from lab scalc to large scalc,

4. "Manufacturing of phthalonitrile hy Ammeoxidation of o-xylene”

Akshaysinh Magodara, Dr. C.B. Upasam ,Dr. LE Runarclia, Nitma University, Ahmedabad

Phthalonitrile 15 an organic compound with the formula C6HA (CN) 2. It is a erystalline powder having a
faint greyish yellow colour and a shight'y aromatic odour, similar to benzonitrile. Phthalomtrile is used in
crganic synihesis (such as phthalocyanine pigments, peint), dame retardent and as an insecticide, In India
0% producton of copper phthalocyanineg is done in Guaral. The manufaciering procedure is mixing
phthzlic anhydride, urea and cuproas chloride in presence of ammonium melybdate catalyst and
trichlorobenzene as solvent. This s an old technology piving envirnnmental issues like gencration of
ammoniacal nitrogen v the effluent alse excess of nrea s nsed which reselis in decompoagition of ammaonia
and czrbon dioxide. In szarch of green technology il was thought of to make copper shthalocyanine
prgment usiag phthalonitrile as starting material. If phthalonitrile is produced fizst then use of excesz urea
could be avoided and environmental issues spaeifically ammonincal nitrogen can be taken cers off.

In a single stage continuous process o-xylene is converted to phthalonitrile by reaction with ammeonia and
cxygen ia the gas phase in a luidized bed reactor. A mixed metal oxide catalysts comprising varying
fractions of B1.5b,Mo and V were prepared in laboratory and activity test of all catalvsts using a lab scale
Mxed bed reactor mede ol stainless steel was performed, Reselts of the activity test showed that when the
reactants, i.e.. o=xylene. ammoenia and air are fed ar flow rates of 3 ml'min, @ ml'min and 43 mlfinin
respectively, conversion of o-xylene is very low for all the calalyst. However when the reactants i.e., o-
wylere, ammaoria and s were fad at flow rates of | mlfmin, 2 mlsmin and 13 mlfmin respectively, o-xylene
conversion ncreasad which resulted in increase in phthalonitrile yvield. Also, from the results it has been
noted that catalvet in which antimeny has been uged has shown less conversion as compared to those in
which antimony is not used.

Theugh the yield of ohthalonitrile reported here iz not much high for commerecial application, the
investigations revealed several intzresing fectures. which would certainly be helpful for the futurs course
of study. An overvicw of the currcnt statug of the results indicates that there 1= still an ample seope far
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further improvement of catalytic performance and, therefore, fiuture worx should aim greatly towards the
discovery and development of highly active and selective catalysts for producing phchalonitile in higher
yields. It has been noted that catalyst in which entimony has been used has shown l2ss conversion so it is
sugzested to prepare metal oxidz catalvst consisting varving propertion of Vanadium, Molybdenum and
Hismuth om alumina support. Apart “rom the type of catalyst it has been chsarved that space velneity plays a
major role in reactznt conversion, therefore, 1 18 advised to vary the space veloeity and the molar teed ratio
while performing the activity test of the prepared catalyst.

15, "Manufacturing of Phthalonitrile by ammoxidation of o-xylene.
Manish hariram bhanushali, Dr, 1.P. Ruparelia, Nirma Umversity, Ahmedabad

Phthalonitrile is 2n organic compound with the formula C6HA(ON)2. It 18 a crystalline powder having a
faint grayish yvellew color and a slightly arcmatic odor, similar to benzonitrle.

Phthalonitrile is used in organic synthesis (such as phihalocyanine pigmenis, paint), flame retardant and ag
an msecticide. In India 80% production of copper phthzlocyanine 15 dome m Gujarat. The manufacturing
procedure 13 mixing phthalic anhycride, urea and cuprous chlerice in presence of emmonivm meolybdate
catalyst and trichlorcbenzene as solvent. This is an old technology giving environmental issues like
generation of ammoniecal nitrogen 1 the effluent also cxcess of urca 15 used which results
decompuosition of ennmomsy anc carbon dioxide. 1o scarch ol preen echnoloey i was hought ol W omake
copper phthalocyvanine pigment using Phihaloritrile as starting material. I Phthalonitrile is produced first
then use of excass urea could be avoided end environmental issues specifically ammoniacal nitrogen can be
taken carz off. In a single stage continuous process o-xvlenea 1s converstad to Phthalorimle by raaction with
ammonia and oxygen in the zas phase in a fluidized bed reactor. Vanadium based catalyst are widely used
for Ammoxidation reaction, Here venadium phosphate based catalyst was developed and tested for the
activity towards dosire rcactior, Efforts were also made 1o find cut the non vanadium bascd catalyst far
same reaction end test their activity for same.

16. "Kinctic study of cyelohexane oxidation reaction using heterogencous catalyst”.
Privank Khirsariva, Dr. R K. Mewada, Nirma University, Ahmedabad,

Sclective oxidation of eyclohcxane 15 continuc to be a most difficult and most challenging reaction far
rescarchers. Indust-ial processes suffer from very low conversions (about £ te 0%) and poor selectivity for
K-A o1l (about 80-35%). Cobalt and menganese salts have commonly been employed as catalys:s for this
reaction. This shows the wemendous scope for improvement in conversion and/or selectivity for KA-pil
proviuct on.Onjective of the present work is 1o develop heterngernenus catalytic system to enhance the
conversion and selectivity for KA o1l varwous catalysts werz synthesized and activity of the same was
tested for cyelohexane oxidation resction using molecular oxygen or 2ir as oxidant agent.Ewven
thermocdynamically 100% conversioa of cyclohexans 15 fzasible, practically cyclobexane conversion is
kept about only 4-€ %6 in industrial operation and about 20% conversion of eyelohexanc at laboratery scale
15 achieved due to severe selectivity problem. Due more reactive nature of intermeciate desirad products,
large amwunt of byproduct [onmation takes place as conversion increases, This can increase product
sgparation cost substantially, In current veork, silver loaded alumina and SBA-15 shows zhout 3%
conversion and 80% selectivity for K-A oil. Differeat silver loading will be carried ou! to increase the
conversion ard selectivity Detail kinetie study with all parametrie analyeiz will be earmed out in future,

27. "Determine VLE darta for system contalnine CPME".
Modi Chintan ¥, Dir. M H Toshipura, Nitma University, Ahmedabad.

Conventional solvents used in indusiries create so many problems like eovironmental, health and safety.
Green salvents provide an atiractive sllemnata to the convenlional salvents. Cyelopentyl methyl ether is one
ctthe green solvents, Temperature dependent phvsical properties like vepor pressure, hzat of vapornization,
hea: capacity ig not availeble in the literature for CPME. These properties play an important role in
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designing the processes involving CI'ME. Dne of the routes to produce CPPME is the eye opentanol. In this
present work pupose for CPME, Cyelopentancol and Dhimethyl sulphate and their binary mixtures is
proposed. In first phase pure component properties are determined.

Yapor pressure is an important property for many reasons, [t provides the dea about handlng and storage
of the chemicals as well as it can be used [ur predicting other thermo-physical properties The report lists
the experimenially measured vapor pressure data of CPME. The experiments were carried out using
Ebmlliometar. 'The experimental vapor pressare data was Tittad to Antoine equation, Prediction of vapar
pressure of CPME, Cyclopentanol were also done using CEOS.

IX.  "PalvbDuradiens Ruhber hanncnmpnsites’
Bhavin patel, Dr. 8.5 Patel, Nirma University, Ahmadabad.

Extensive research work has been carmec ot in past fo evercome the Imitation of using hvdrophahic
polvmers such as polypropylene, polyvbutadiens and polvethylene for preparing nanocomposites without a
compatibilizer. However, in this study, polybutadiene rubber (BR, hydrophobic polymer) nanoecomposites
were produced using 1. 3, 5, 8 and 10 phr (per hundred gram of rubber) nanofiller successfully without o
compatibilizer with a melt compounding method, X-Ray Diffraction (XRD) data showed an intercalation
and exfoiated nanofiller momphology n the polymer matnix, which led to inorezse physico-mechamezl
propertics. Rhicelopical study was carmed oul on these nanocompesiles gl lemperature [453°C Jor 1 hr The
cure time (0901, Scorch ime (12), and their difference (190 - 12) of the BR/ nanofiller aybrids were much
reduced than those of BR. The tersile strenzth of BRY Cloisite-20A and BR/ Cloisite-30B hybrids (at 2%
filler Inading ) were 1664 and 153% respectively and for BR ONT hvbnd [t 5% hiller loading) was 15334%
higher than those of BR. Other than that 100% and 500% meodulus, hardness and crosslink density were
alse significantly impreved.

Keywords: elastomer, nanocomposites, polybutzdiene rubbzr (BR), nanofiller, carbon ranotubes, Cloisite-
204, Cloisite 30 B, Pargel B20, nanosilics.

29, "Biodiesel Production from Jatropha oil using Microwave-assisted Technology"'.
Sayali Jawale, Dr, Sanjay S, Patel, Nirma University, Ahmadakad.

Adverze environmantal impacts of fossil fuels, dezrth of crude oil reserves and escalating demand for
energy has led to the search for altemative fuel which is inexhaustible and imperishable. Biodiese! is the
best substitute to Petro-dicse!. Biodicsel could be uscd as pure fuel or as blend with petro diesel, commeonly
known as biodiesel blends. Among all meshods of procucing biociesel: transesterification s widely
adopled. Bicdiesel can be produced under various novel lechnmgues such as ultrasound-assisted
transesterification and microwave-assisted trarsesterification. Here in this projec: work a nove! technigue
"Microwave-assisted Techrology" for production of hindiesel iz used. It 18 produced both from edible and
ron-edible o1ls, among which using non-edible oils 18 fruattul to avord the ssue of tuel vwe Zood, moreover
ediblz oils are expensive than non-edible oils. There are varicus non-edible oils but zmong them jatropha
cil is widely used as it is found locally and can bz easily cultivated on waste lands. Experimental work is
carried out anc discussed extersively for jatropha oil Zeedstock. This technique offers a trouble-trez and
fast route for the production of biodiesel. Through stdies, it is reported that this technique enhances
reacbon rate and reduces resction bme Tom bours w0 lew mioses, Howevern, Uos technelogy has o wide
application and needs to be further investigated for scale up for industrial application.

0. "Mechanistic studies on dimerization of olefions and subsequent alkylation of phenol”

Skakii Bherdwaj, Prof. Parag Saxena, Nirma University, Ahmadabad.
Production of less toxic detergents kas been a topic for extensive research since adverse effecis of dewergent
toxicology have been seen on aquatic life as well as it's propagation in our entire food cyele through means
ot water, o1l and air has led to ban on vanous detergents in severa. courtries. Oletin like Nonene 15 used
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conventiorally in the formeation of surfactant: world-wide. Aim of this projcct 15 to work with olcfins sucn
as |-Octene, 2-0ctene and Decene for the production of non-ionie swifactants with better swrlectant
properties and reduced toxicology leve s 1o a preater extent. Dimers of these olefins have showr a good
reactvity pattem towards phenol thereby praducing sara substitcted alkyphenols which are known to
possess the excellen: detergent properties. The dimerization reaction 15 camied out by cationic mechanism
in the presence of zeolite catalyst. From the expenimental results conclusions can e derived about the sest
catalyst, optimum rcaction conditions and kinetics of the reaction. Regenerative capacity of the catalyst is
alsu anal veed Unvugh expariments and charactenzation o Meatal vals al several slages.

J1.  "Frocess improvement in steam cracking of Naphtha™,
Sudeep Wadia, Dr. AP Vyas, Nirma University, Ahmadanad.

Steam cracking of naphtha and light hydrocarbons such as ethane, propatie anc their mixwzes is a maor
process for production o ethylene, propylene, butadiens and the aromatics. Coke Tormation and depasition
i3 a major problem azsocizted with this process. Theg report presents the results of the base rung established
in a new coil made of Incoloy B00H and new furnace. Previously base run was estzblished out in a reacror
made of Incoloy 8OO that was subjected to more than 6000 hours o repeated cracking and decoking
cyeles Numerous runs were carried out in the bench scale naphtha cracker unit with different operating
conditivos 0 oplimize operating conditions that would simulale commercial planl perfomancs with
respect to vields. The optimized operating conditions are; COT-8300C, Dilut'cn Ratio= 0.3Z, Residence
time ={1 5 zec, haphtha flow rate= 63 4%p/h, Water flow rate=721{132g/h

32. "Automotive Exhauwst Emission Control LUsging Perovskite C'atalyvsts FPrepared Hy
Mechanachemical Synthesis™.

Hardik Gondhi, P-of [Ms.) Femina Patel, Nirma Univearsity, Ahmodabad.

Air pollution generated from mobile sources such as antomobiles contributes major air quality problems.
Automobile matrke: has been inereased exponentially day o day. Aboul 50 millior: ¢ars are produced svery
yedr and over TOO million cars are used worldwide wihich bas resclhied inoserioas concerns about urban air
guality caused by engine exhaust gas emissions which contains poisonous gases like hydrocarbors, carhon
monaxide, rirngen oxides and particnlate matter. bagime modifications alone were nnt sutheent 1o control
them, so catalytic systems were introduced to co this. This catalytic chemistry involves activation of small
pollutant moelecules that 1s achieved particularly efTectively over platicum group melal catalysts, Catalytic
emissions coniral was inlroduced first in the Zarm ol platinum-based ox:cation catalysts that lowered
bydrovarbon and carbon menoxide cmissions. Reduction of nitrogen uxides W nirozen was initially done
over a platinumsrhodiaom catalyst prior to oxidation but platinum group metal catalyst face limitations like
gintering a7 around 100000, it easily et deacrivated. Being noble melal they are very costly and according
to norms the catalyst must have lifetime of B0,000 km and selzcting its support is quitz difficult .5e we kave
been inveshipating on other substitute catalyst "Perovskite' to overcome all drawbacks,

Perovekite have general formulae ABO3 where A and B both are cations whers A :g larger thar B cation |
and O 15 an anion. The ideal cubic symmetry structure has the B cation in 5 fold and A has 12 fold
coordination swirounded by anions, The major drawback of perovskites 15 the low specific surface area
(usually several m2/z due (o their preperation that involves a rather high lemperature (often as high as 800
CC) to ensure the Sormation of the crystalline phasa,

A new preparation method called rezctive grinding is developed for its synthesis at toom temperature by
high energy ball mull which resat in relauvely high sarface area that overcome limilstion of conveniionz|
method of parovskite.

Tke project 18 to illustrate the technelozy for abatement of exhaust emussions by analys:s the current
understanding of TWCg, the specitc role of the various components, the achievements and the limitazions.
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It alse discusscs Perovskite, occurrcnee, various synthesis metheds, their charecterization, usage of
perovskite inautomebiles, advanlages vver venventional catalyst,

Keywords : Perevsxite, Reactive Crinding, Mechanochemical svnthesis, CO oxidation

13.  "Treatment Of Wastewater From Dye Industries Using Electrochemical Technology",
Ami Dhatt, De. J. T Ruparclia, Nirma University, Ahmadabad.

As technological charges take place numerous compounds arc generated from industriel proeesses ard arc
dilficull and custly W tieal by conventivoal wastewaler Ueetinen! processes. The amounts of heavy metals
and synthesized organic compounds generated by industrial aclivities have increased. @nd new organic
compounds are acded each year. Llsing elzetricity to treas warer was first propozec in 1TK in 1889, Because
of the rzlathively large capitz] investmen! and the expensive elecrioty supply, electrochemical water ar
wastewater technolegies did not find wide zpplication worldwide then, But now a day electrechemiezl
tachnologies have reached such a state that they ars not only comparable with other tachnologies ir terms
of cost but alse are more efficient and more compact. Tor some situations, electrochemical technelogies
may de the indispenseble step in trealing wastewalers containing reltactory pollutants. Electrooxidztion is
effective in degrading the refractory pollutants on the surface of a few elzctrodes. The electrooxidation of
the cranic compoimnds cen occur by twa different oxidation mechamsms One mechanism s divect
cxidation or direet ancdic oxidation, where the compounds are degraded at the anode swrface Another
mechanism is indirect oxidation, where oxidizing egents ere electrochemically genereted and they operate
the oxidation, The removal of dyes from textile wastowater prior to it: discharge or reuse 15 a challenging
task. This teport focuses oo the weatment of syothetically presared Reactive Black 5 dye wastewatel.
Experimental runs were conducted at room remperature in batch mode using Dimensionally Stable Anode
(D5A) tvpe electrodes were prepared by depesiting oxide laver on Ti substrate using the thermazl
decomposition method and Stainless Steel 24 cathode. Electrodes wers kept 8 mm apart. DL.C. power lor
constant carrent density ol 50 mA/fem2 wae supplied by means of a D.C. power supply. Stirring was
mainteined uging a magnetic stirrer. Sodium Chlonde (NaCl) was added to the sclution as clectrolyte. High
extent of pellutact Cegracation was observed in lervs of Colowand Chemical Oxygen Demand (COD)
removal efficiencies

4.  "Production uf bivalcohol = study ol varioos rowis using non edible renewable resvorces®,

Khveti Baart, Dr. R, K. Mewadz, Nirma Undversity. Ahmadabad.

One sel ol promising altemmalives W petioleum deoved Tuels are bivalechol, espeoally thoee are produced
via fermentation process from ranewablz sources such as butanol{bic butanol),ethanol 2ic. Biobutanol can
ke a liquid fuel 7rom waste’ nonedible hinmass 5 2 promising approach for securng enerey and rasource.
Butanol as 2 potential second generation biotuelis a better alternative for the gaso ine tuel, from the view
points of combustion charactaristics, engine performance, use ol widely available biomass of low cost
without competing witk food and feed production.Fornon adible/wnste lignocellulesic biomass, cost-
cffeciive fermentation can »e achieved by the consolidation of saccharification and fermentation process.
Solventogenic clostridia are particularly well suited for fermenting sugars derived from cellulosic
feedstock. The major problem asseciated with the production of bio butanol are, inhibiten of
rucraorganism due to toxic nature of butarol, resulting 13 a low vizld of butancl Due to low concentration
of butanel produet recovery cost increases which provides economical limitations.In this work studied
clostridium fermentation of stress assisted-acid hydrolyzed rice straw that exhibited o typical trend of
acidegenesis followed by solventogenesis. Acid hydrolysis of 5% (wiv) mixture of rice straw 11 weter with
simultanecus application of shearing siress resuliing in release of tolal sugar reducingsugar.Glucose
formed major fraction of rhe reducing suger, Anacrobic fermertation of rice swraw hydrolyzare using
clostridivm acetobutylioum NUIM 2337 rasvulied in acetonz, butanel and ethanol production.
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A5. "Color Removal From dye wastewater nsing Perovskites'.

Darshaukumar H. Joshi, Prof. F. 1. Patel, Nirma University, Ahmadabad.
La0.5Cal.3N103 adsorbent was prepared by Sol-Gel Mcthod (using distilled water and nitric acid) and Cao-
Precigitation Mehod (uzing Distilled Water) in (he preseoce of nibate-metal-ethy ene glycol (EG)
polymerised complex. Experimental results indicated that the adsorption kinetic data follow 2 pseudo-
second-nrder rate for the tested dye 'The watherm evaluation indieares that the Frenndhch madea| fits the
experimentzl data better than the Langmuir model. The La0.5Ca0.5NiO3 adsorbent showed exeellent
adserption cfficiency towards reactive black 5 {RBS) as a reactive dye in aquecus solutien. The adsoerption
studics were carricd out at different pH values, dyc conceamrations, various adsorbent dosages and contact
time in batch experiments. The dye removal erficiency was found 10 be decreased with increase in initizl
rH of dye solution, and Ta0.5Ca0 5Ni03 adsorbent exhibited pood dye remeval efficizney at acidic pH
spacially 1 pH.,
F6. " Process design for advance lielngieal treatment of petrochemical wastewster”™ .

Rime loshi, External guide: Dr AL A Sophia, Intzrmal gaode: Dr, 8.8 Pate. |

Nirma Univarsity , Abmedabad

Semiconductor photccatalysis has been intensively studied m recent decades for a wide varety of
application such as hydrogen production from water spliting and waste water and air treatmert. The
majority of photocatalysts are. however, wide band-gap semiconductors which are active only under UY
irradiation In order to cffcctively utilize LEDs and UV light, this thesis investigates various types of
visible-lizht ective photocatalysts including various camalyst like ZnC, TiOZ and metal lon-doped TiO2 Tor
the waste water of the Reliance Indusmies.

Many different metal ion-doped TiO2 nanoparticles are synthesized. | compare the effects of individual
dopants on the resulting physicochzmucal properties ard correspending photocatalytie activities with
respect to the eatzlysie of geveral reactions under vigible-light irradiation. | found ceveral metal ion-doped
Ti02 nenoparticles such as Bi, Ag, end C: had visible-lizght photoeatalytic ectivities end the presence of
anazasc phase in these metal ion-doped TiO2 mav affect their photorcectivitics.

To get the more degradation many optimizations (cz., pH eptimization, Catalyst weight Optim:zation, ctc.)
are perfonmed under lab scale reactor and by wmake the reaction econvmivally viable,

Dy using coating technology the mobilized catalyst is try 1o make into immobilized form so catalvst can be
reuse more and more lme, The kinele study is done by Langmuir-Hinshelwood (L-H) rate eguations. The
Reactor degrades variety of pollutants and effectivzly control the paraveters like pH, COIN and Tuarhidity.
Tre Bezction 1z envirormental friendly ane economically cheap.

ﬂ.:hlilinn:ll]}r the case HI'ud}' 1% faken o reat the waste water from Reliavee Tndustries and nse the reasted
water as a cooling water and further treatment for uge the water as a Demineralized water. Also convert the
kateh reaction into the continuous reaciion,

37, "Design & Development Of Phota Catalytic Water Treatment Technology For The Degradation
O Waste Water Production At Ril Manufacturing Plants"

Rushi Kansara. Dr. A.I' Vvas, Nirma University, Abmedabad.

Semiconductor photocatalysis kas been intensively studied in recent decades for a wide vaoriety of
application such as kydrogen produclion from water sphitting and waste water and air treatment The
majority of pholocatalysts are, however, wide band-yap semiconductors which are active only under UV
irradiation In order to ffectively utilize LEDs and UV light, this thesis investigates various types of
visible-light sctive photocatalysts including varions catalyst like ZnC, Ti}2 and metal ien-doped Ti0)2 for
the waste water of the Reliance Industries.

B |9 T



Many different metal 1on-doped TiO2 nanoparticles arc synthesized, | compare the cffeets of individual
dopants on the resulting physicochemical properties and conesponding photecamalytic activities with
respect o the catzlysis of several reactions under visible-light irradiation. T found several metal ion-doped
Ti02 nenoparticles such as Bi, Ag, end Cz had visible-light photocatalytic activities erd the prasence of
anaTasz phase in these metal ion-doped 11032 may affect taeir photorezctivities

Ta get the more degradation many optimizatiors (eg., pH optimization, Catalyst weight Optintization, etc,)
are performed under lab scale reactor and try to make the reaction economical ly viahble.

By using coating technology the mobilized catalvst is tiy 1o make into immobilized form so catalyst can be
remse more and more iime. The kinet:c stndy 18 dore by Langmue-Hinshelweaod (1 -H) rate equations. The
Reactor degrades variely of pollutants and effectively controls the parameters like pH, COD and Turbidity.
The Reaction 15 envirormental friendly anc economically cheap.

Additionally the czse study 18 taken Lo lreat the waste water from Reliance Industries and use the reated
water ag a cooling water and further treatment for use the water as Demineralizad water. Algo convert the
katch reaction into the centinuous reaction.,

8. " Catalvtic Ozonation of Wastewater",

Patel Tarak Sureshbhai, Prof. Sardip Sharma, Nirma University, Ahmadabad.

Water pollution and its scarcity are the mam problems that humankind i facing nowadays. In this regards,
great otiention is being given to the removal of these pollutants from wasteweter by using an advarced
cxidation processes (AODs) that are based on generation of highly reactive species, especially hydroxyl
tadicals and other reactive mechanisim. Amwng tien, vsonation and calalylic vavnalion are operaling gl
rowm cunditivns el pressure and emperatuse, ame of special inlerest imvolving some olher uperationg. costs.
There are many different types of catalys: are used imo the caralvtic ozonation of waste water treatmant a1
nsing rhe di fferam aperaling condition live pH, time for the reaction, catalyst quantity, concanfration,
czone flow-rate etc. The reaction will be oceourred at ditferent operatmg condition and remove the organic
and inozganic pollutan: from the waste water and alzo remove the color and like CCGD, TOC and other
pollutants.

Reactive Red 120 (RR 120) and Reactive Yellow 145 (RY 145) these all dyes are treated with the ozenation
and catalytic ozonation. The all process are occurred with the different operation condition Iike different
pH, czone flow-rate (30 & 50 LPH}, diffcrent dyes coneentration (500 ppm, 1000 ppm) and using different
catzlyst After the conipletion of the expeniment te check the cclor remwoval concentration i UY
Speciepholo meler, COD in COD meubator and TOC concentration in TCOC analyzer end also calealale the
czone demrand required for the reaction and the operalion cost. The time, COD, TOC, Color and Orone
Idemand is pradually inerease with increas'ng the initial concentration of the dyes solatinn. During the
process of the simple ozonztion reaction color 1s 10U % rernoval from the wastewater and 10C up to 20 %
and the catalytic azonation process time TOC reduction 1s up to 40 to 45 % which 1s depend on the time for
the reaction.

39, "Removal of refractory COD and ammonical nitrogen from effluents”

Swapni! Singala, Dr. I. P. Ruparelia, Nirma University, Ahmedabad.

Electro-oxidation provides sustainability, energy conservation, autematisatten and environmental
friendliness, It iz an advanced technelogy used for treatment of high COD bearing water and ammoniaczl
nitrogen. Refractory wastewater is the complex form of effluen: containing numercvs orpanic and
inorgan:c compounds dissolved ia it which has te be removed up 1o certain level before it 1s set free to make
their way W owaer bodizs, A mejor producas ol the reltectory wastewater includes dye indusliies,
rharmaceuticals indusies and the company's manufacwring norganic compounds. Final discharge
efMfuent from CETP is processed in this experiment for the period of five hours. There is an experimentzl
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decrcase in the value of COD by 5-8% and that in ammcniacal nitrogen by 50%.This paper introduces the
concept of elecwochemical oxidation, its mechanisima, and applications. It investizates electrochemical
cxidation using differeat types of electrodes. Tt includes cese study and practical based on Stainless steel
electrode. The paper provides an overview on the current developmental siatus of Stainless steel for
clectrochemical applications. Ar attempt has bzen made to summarize a comparison of different anode
materials for removal of refractory organics from wastewater by electro-oxidation.

41, V'"Produehion of Hydrogen trem glyecernd by steam reforming process™.
Narasimha Reddy Ravuru, Dr. Sanjzy. S, Patel, Nirma Univers:ty, Ahmadabad.

The davelapment of alternative zources of energy 18 hecoming important in tis era of dimimishing
petroleurn reserves and inereased environmental awareness, Hydrogen prodaction from biomass has
attractad great interest bacause of the potential application in fuel cells. Significart amount of glveerol is
produced £s & by-product during bio-diesel production by trans esterificaticn of vegetable oils, which are
available at low cost in large supply from renewable raw materials, With increased production of biodiese.,
a glut of glycerol is expectied 1n the world market, and therefors 1t 15 essential to find useful applications for
ulveerol, Fiding aliermative wses for 2lycerol s omnmportact Using glyeerel as g source ol producing
hydrogen is a good possibility. Steam reforming is a promisinz way 1o ut:lize the dilared glycerol agueous
solution e produce hydrogen.Glycerin (s a potential feed stock than ethanol for hydrogen produclion
becanse one mole of glveerin can produce up to four maoles of hydrogen For the experimental stndy i
based catalysts were prepared using wet impregnation method, the activity of catalystz are taken in
atmospher:c gas golid reactor at a particular temperature ranze. The gas and liquid produets generated are
analyscd in GC. After the gas enalysis the catalyst with the best result 15 again tested in the reactor fora
smaller range of temperature. The used catalyst s repencrated and agein tested to sce if the regencrated
catzlyst gave the same result as the fresh catalyst. The liguid products ate analysed in the GC and an
atlempt has been made i order to understand and find the higud compounds n the liquid sample. An
attempt will me made to identify catalvst by adding promoters with results in high sclectivity towards
hydrogen and surhicient reaction rate at mild condifiong, ‘The effecis of the process variahles such as
temparature, contact time, and water to glycerol ratio, metal loading on hydrogen yield will be investigated.
Other considerations such as catelyst activity, catalyst lifesime end operating conditions will be studied for
cver all process ceonomics. On the experimental obtained data kinctic studies and development of <inetic
model will be done,

41. "Synthesis nnd Characterization of Perovskite based Catalyats for Automotive CO Oxidarion"
Prof, Temina Patel, D=, Sanjay §. Patel, Nirme University, Ahmedabad.

Adr pollution generated from eutomobiles has been a buming issuc because of poisonous geses like carbon
monoxide (CO), unburned hydrocarbons (IIC), nitrogen oxides (NOx) and particulate matters (PM)
emitled by avtcmobiles, These pollutants creele adverse elfect on buman heallth, air voalily and the
covironmenl hatl lead 1o striogent regulatons m the [omm ol comssion nomme. To centrol tail pipe cmission
from two/leur wheelers. three wey catalytic converter based on Pi-Pd-Rh have been used successfully
however it has some limitations. Perovskite oxides (with general formala AR where A and R are rare
carth, alkaline earth, alkall metal ard ransifion metal cations respectively) carn be alternztive catalytic
material 1o this noble metals based thre: way catalylic converter for autemeotive CO oxidation because of
their low cost, thermal stability ot high ‘emperature, high mechamical stability and excellent redox
propertics,

Perovskites are mainly prepared by ceramic and wet chemical methods. These methods produce low
speeific surface arca perovskite, they arc complicated and rclatively cxpensive to put inte practice. To
overcome the limitations of above conventional methods used for preparation of perovskites an improved
high enzrgy iplanetary) ball mill has been designed and developed for reaclive grinding. The rezctive
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grnding method using imoroved planctary ball mill produces perovskites in an cfficient, simpler and
ecoaonmical manner.

In the present study, perovksitc catalysts (LaCoO3, LaMn03, LalF:03, LaCol 8Cul.203,
La(.8510.2Co03, LeC.8510.2Co0 3Cud.203, Lad 8Ce0.2Co03 and LaCo0.92PA0.0203) were prepared by
citrate complexatior, co-precipitation and rezctive grinding methods. Prepared catalysts were
characterized by various characrerization technigues such as TG-DTA, XEID, BET. SEM, EDX, TEM.
rarticle size analysis, H2-TFE and (12-1P1). 1he catalytic performance of the perovskites for antpmotive
CO oxidation was carried out using ammospheric gas-solid fixed bed catalytic reactor with simulated gas
rixture contamming 1% CO, 1% 02 and balance N2,

The parameters were oplimized based on phvsicochemical properties and the catzlylic activity, The
optimized operatinz conditions for reactive prinding method using planetary ball mill are recommended as
Jar speed: 350 rpm (clockwise), sun whee! speed: 200 rpm (anti-elockwise), ball 1o powder weight ratic:
15:1, milling lime 11 k.

The effect of preparation meathod on LaloO3perovskite catalyst for CO oxidetion studied. The
performance was almost similar for all perovskites prepared by various metheds. LaCoC2perovskite
catalyst prepared by co-precipitation method sxhibited marginally higher catalvtic activity compared to all
calalyst cornpusitivns, LaCloO3perovskite calalvst prepared by reactive grinding method, milled for 11 0
without heat weztmen! exhibited minute loewer activity for CO oxidation due 1o disledging of iron
impurities through MOC of grirding jars and balls which contaminated the catalyst surface. Substitution of
20046 Cu i LaCol)3parovskite catalyst (Lallol ¥l 2033 ) prepared by reaciive grinding method, milled
for 11 h with heat treatment at €00 OC for § h enhanced the eatalytic activity for O ox:dation. The
LaCcO3perovekite catalyst prepared by reactive grinding method, millad for 11 h without heat treatment
cxhibited ¥0% CO conversion at temperature 260 0C end high space velocity of 60,000 Nem3/g h (GHSV.
This perovskite catalyst subjected to time-cn-stream activity test Zor 24 hoat 300 0C dwing which it
remained stable and exhilited 100% CO conversicon, CO conversion 1ate increased with contact-time and
temparature, The OO oxidation was a first order reaction with ectivation energy 11.94 kcal/mol,

42. " Catalviic Carbon Dioxide Relorming of Methane (o Synihesis Gas",
Ganchi Sanjay Pratapbhai, Dr. Sanjay 8. Patel, Nirma University, Ahmedabad.
Tte relormming of methane with cerbon dioxide lor the production of synthesis gasis appezling because 11

produces synthesis gas with higher purity and lower H2 to CO ratio than eiher partial oxidztion or steam
reforming.

Lower H2 te CO ratio is a preferable feedstock for the Fischer-Tropsch synthesis of long-chain
bydrocarhons. Oin the environmental nerspective, methane refarming is enticing due to the reduction of
carbon diox:de and methane enussions as both are viewed as harmiu! greenhouse gases.

Commercially, nickel is used for methene reforming reactinas due to its inherent availebility and lower cost
compared to noble metals.

However, nickel also catalyses carbon tormation via methane decomposition and CO dispropoartionate.
Tkug, notable efforts have been concentratad on exploring new catalysts, which are resigtant 1o carbon
formation. Sulphurpassivated mckel catalvsts and noble metals have been shown to exhibnt resistznce to
carbon formation, But the low activity of sulphurpassivated nickel and the hipa costz and limited
availobility of the nobls metals have limited their application There has been considerable interest in the
catelytic properties of metal cerbides.

The production of metal carbides i5 abundant and their price is cheap compared to noble metals. It hes been
sugrested that they canreplace the rare and cxpensive noble metals in catalysis,

‘Lew Il TmE
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