
 

 

 

 

 

 



 

 

 



                   

Dr.V.Selladurai 

Principal,  

Coimbatore Institute of Technology,  

Coimbatore-641014.  

                                         MESSAGE 

 SYNERGY-18 is indeed a work of art and a treasure of true ideas and the 

creativity of students. This is a gateway for our students to put forth their talent, 

ideas and the technical knowledge. I have no doubt that these articles and 

features will be informative and interesting. Nothing is achieved without the 

sweat of hard work. Here the hard work is reflected in the quality of articles.  

I congratulate the ―DEPARTMENT OF CHEMICAL ENGINEERING‖ and 

the students who have contributed their articles 

 

 

 

 

 

 

 

 

 

 



 

 

Dr.M.Thirumarimurugan  

Professor and Head,  

Department of Chemical Engineering, 

Coimbatore Institute of Technology,  

Coimbatore-641014.  

                                                    MESSAGE 

 

SYNERGY our department magazine has always come out with flying colours 

which portrays the distinguished articles. It also gives them a wonderful 

opportunity  for young minds to think beyond the horizon and to bring the 

innovative thinking of my students and my co-staff members to different and 

various  extent. I am very much happy, that  this special  edition of synergy has 

come out as pictured with perfection for Aavishkar 2k18 and I thank the 

editorial board for their perpetual work and passion in the making of 

SYNERGY. With more expectation I wish the success to prevail and may the 

Almighty bless you all with all the desires and wishes. 

 

 

 

 

 

 



 

 

Mr.A.Vivek Joe Bharath  

Staff Coordinator,  

Student chapter IIChE, 

Coimbatore Institute of Technology,  

Coimbatore-641014.  

                                                 MESSAGE  

It is indeed my pleasure to appreciate the editors who worked hard for 

compiling every information and ideas of various students into a well organized 

magazine. Information once shared gets multiplied leading to innovations. I 

hope this magazine would serve this purpose of spreading such information. I 

am glad that the information delivered will live to the hearts of the people who 

come across it. On behalf of IIChE students chapter I wish to continue their 

success in upcoming editions. 

 

 

 

 

 

 



 

 Mr.A.Gnanaprakasam 

 Staff Advisor, 

 Chemical engineering association, 

 Coimbatore Institute of Technology, 

 Coimbatore-641014.  

                                               MESSAGE  

I am elated to extend my best wishes to the editors of SYNERGY .This is 

indeed a key to continuous changing engineering environment in the world. It 

not only triggers the minds of students to be cognizant of the recent 

developments but also nurtures them to be a part of the development which 

would result in the betterment of the people and society on the whole.  

 

 

 

 

 

 

 

 

 



 FROM THE EDITORIAL BOARD 

 Always  first and foremost , Obviously we are debted to thank the Almighty 

God without whom our work is incomplete we are immensely happy to release 

our Aavishkar 2k18 edition of synergy . We are very much privileged to be the 

editors of Synergy magazine. Our hearty thanks to our Head of department who 

motivated us with his enthusiastic and valuable words .We hope and pray that 

our work should carry more momentum in future progress and editions.      

                                                                                           EUNICE ARUL RAJ .J 

                                                                                           VIGNESHWAR.A 

                                                                                           SUKANYA G.S 

                                                                                           PRIYADHARSHINI. S 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

HOME FUEL CELL  
            

         A Home fuel cell is a residential-scaled energy system based on fuel cell technology. 

It’s one of the available technologies for micro combined heat and power (microchip) or 

micro generation. A home fuel cell increases efficiency by simultaneously generating power 

and heat from one unit to be used on-site within a home, thus eliminating heat loss and 

transmission loss. 

 

Combined Heat Power(CHP)  fuel cells have demonstrated superior efficiency for years in 

industrial plants, universities, hotels and hospitals. Residential and small-scale commercial 

fuel cells are now becoming available to fulfil both electricity and heat demand from one 

system. Fuel cell technology in a compact system converts natural gas, propane, and 

eventually biofuels into both electricity and heat, producing carbon dioxide (and small 

amounts of Nox) as exhaust. In the future, new developments in fuel cell technologies will 

likely allow these power systems to run off of biomass instead of natural gas directly 

converting a home fuel cell into a renewable energy technology. 

 

USES 
 
       Most home fuel cells fit either inside a mechanical room or outside a home or business, 

and can be discreetly sited to fit within a building's design. The system operates like a 

furnace, water heater, and electricity provider—all in one compact unit. Some of the newer 

home fuel cells can generate anywhere between 1–5 kW - optimal for larger homes (370 

square metres [4,000 sq. ft.] or more), especially if pools, spas, and radiant floor heating are 

in plans. Other uses include sourcing of back-up power for essential loads like 

refrigerator/freezers and electronics/computers. 

Deploying the system's heat energy efficiently to a home or business' hot water applications 

displaces the electricity or gas otherwise burned to create that heat, which further reduces 

overall energy bills. Retail outlets like fast food chains, coffee bars, and health clubs gain 

operational savings from hot water heating. 

Since it is in general not possible for a fuel cell to produce at all times exactly the needed 

amount of both electricity and heat, home fuel cells are typically not standalone installations. 

Instead they may rely on the grid when the electricity production is above or below what is 

needed. Additionally, a home fuel cell may be combined with a traditional furnace that 

produces only heat. For example, the German company Vies man produces a home fuel cell 

with an electric power of 0.75 kW and a thermal power of 1 kW, integrated with a traditional 

19 kW heat producing furnace, using the grid for electricity need below and above the fuel 

cell production. 
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NEW ENERGY CONSERVATION TECHNIQUES 

From heating and cooling to electronics and appliances, it takes a lot of energy to 

power our daily lives. Our homes use 37 per cent more energy today than they did in 1980. 

But without energy efficiency -- through technology innovation and federal energy 

conservation standards -- this number would be a lot higher. In fact, even though our total 

energy use has grown, our energy use per household is down about 10 per cent, despite 

that our homes are larger and contain more devices.  

Let’s take a look at a few technologies we can expect to see in the marketplace 

within the next few years that will make our homes even more sustainable. 

1. Smarter, More Connected Homes 

We live in an increasingly connected world -- the same is true for our homes. New 

electronic devices and appliances can now be linked to the Internet to provide real-time data 

that makes it easier to understand and lower energy use. Soon these technologies will be 

more cost effective and smarter as a result of a project supported by the Energy 

Department’s Building Technologies Office. New wireless sensors developed at Oak Ridge 

National Laboratory will boost home energy efficiency through automated control systems for 

heating and cooling units, lighting and other systems that access data such as outside air 

and room temperature, humidity, light level and occupancy all at a fraction of a cost of typical 

wireless sensors you see on the market today. Pacific Northwest National Laboratory, 

National Renewable Energy Laboratory and Lawrence Berkeley National Laboratory are 

also developing new protocols and standards that will improve how smart appliances 

communicate with each other and interact with the electric grid. 

2. Ultra-Efficient Heat Pumps 

The Building Technologies Office is ushering in the next generation of heat pump 

systems, which warm and cool your home by moving heat from one space to another. These 

include:  

• A fuel-fired, multi-function residential heat pump that can reduce primary energy 

consumption by 30 per cent. 

• A natural gas heat pump and air conditioner that uses an ultra-low-emission 

combustion burner and other equipment to provide home heating, cooling and hot 

water. 

• A low-cost gas heat pump designed to reduce heating costs by 30 to 45 per cent 

compared to conventional gas furnaces and boiler. 

3. Carbon-Fighting Clothes Dryers 

The same concept behind heat pump technologies that keep your home comfortable 

can also be used for another important application: drying your clothes.  Oak Ridge National 

Laboratory and General Electric are developing a new type of clothes dryer that uses a heat 

pump cycle to generate hot air needed for drying. The result: a more efficient dryer that has 

https://www.energy.gov/eere/buildings/appliance-and-equipment-standards-program
https://www.energy.gov/eere/buildings/appliance-and-equipment-standards-program
https://www.energy.gov/eere/buildings/building-technologies-office-old
https://www.energy.gov/eere/buildings/downloads/low-cost-wireless-sensors-building-applications
https://www.energy.gov/node/977961/
https://www.energy.gov/energysaver/heat-and-cool/heat-pump-systems
https://www.energy.gov/energysaver/heat-and-cool/heat-pump-systems
https://energy.gov/sites/prod/files/2014/10/f18/emt07_vineyard_042414.pdf
https://www.energy.gov/eere/buildings/downloads/natural-gas-heat-pump-and-air-conditioner
https://www.energy.gov/eere/buildings/downloads/low-cost-gas-heat-pump-building-space-heating
https://www.energy.gov/eere/buildings/downloads/heat-pump-clothes-dryer


the potential to lower energy consumption by 60 per cent compared to conventional ones on 

the market today. 

4. Magnetic Refrigerators (That’s Right, Magnets) 

Oak Ridge National Laboratory and General Electric have teamed up to create are 

evolutionary new type of refrigerator that uses magnets to create cold, also known as 

the magneto caloric effect (lowering or raising the temperature of material by changing the 

magnetic field).  For the past 100 years, refrigerators have relied on a process called vapour 

compression that uses coolants which can be harmful to the environment. The new 

refrigerator is a revolutionary technology that uses a water-based cooling fluid, making it 

better for the environment and more efficient, which means lower energy bills and less 

carbon pollution. 

5. Advanced Window Controls 

Lawrence Berkeley National Laboratory and Pella Windows are working on new highly 

insulated windows that use sensors and microprocessors to automatically adjust shading 

based on the amount of available sunlight and the time of day to ensure proper lighting and 

comfort, saving consumers energy and money. 

6. Next-Gen Insulation 

Insulation is one of the most important ways to reduce your home heating and cooling costs. 

The Industrial Science & Technology Network is developing new foam insulation made with 

environmentally friendly and advanced composite materials that ensure heat doesn’t escape 

from the attic, walls and other areas of the home during cold winter months.  
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https://www.energy.gov/eere/buildings/downloads/magnetocaloric-refrigeratorfreezer
https://www.energy.gov/eere/buildings/downloads/magnetocaloric-refrigeratorfreezer
https://www.energy.gov/eere/articles/using-magnets-keep-cool-breakthrough-technology-boosts-energy-efficiency-refrigerators
https://www.energy.gov/eere/buildings/downloads/highly-insulating-residential-windows-using-smart-automated-shading
https://www.energy.gov/eere/buildings/downloads/highly-insulating-residential-windows-using-smart-automated-shading
https://www.energy.gov/public-services/homes/home-weatherization/insulation
https://www.energy.gov/eere/buildings/downloads/new-generation-building-insulation-foaming-polymer-blend-materials-co2


NANOSCIENCE 

                       Nanotechnology is rapidly gaining traction across a range of industries, from 

agriculture to water treatment to energy storage. While nanotechnology was first developed 

in 1959 as a way of manipulating matter at the atomic and molecular level, it wasn’t until the 

early 2000s that it really began to flourish. Today, nanotechnology is one of the most 

innovative, cutting-edge areas of scientific study and it continues to advance at staggering 

rates.From scientists at technology-focused companies and institutions like NASA or 

Lockheed Martin, to students pursuing a nanotechnology degree, leaders in nanotechnology 

are creating the latest breakthroughs in the field. These breakthroughs are primed for 

significant worldwide impact. Below are five examples of some of the most innovative 

nanotechnology advancements to date. 

1.Health:DrugDelivery 

                      Today, cancer patients have three treatment options: surgery, chemotherapy 

or radiation. While the methods vary, the goal for the three treatment options is the same: 

eradicate the targeted cancer cells withminimal damage to normal tissue.However, 

according to the National Cancer Institute, “All three methods risk damage to normal tissue 

or incomplete eradication of the cancer.” For example, during chemotherapy, cytotoxic drugs 

are released to kill cancerous cells, but often kill healthy cells during the process. This 

process can result in side effects including hair loss, nausea, pain, nervous system effects, 

appetite loss and fatigue. Treatments and reactions vary from patient to patient, but these 

side effects are frequent and common in most cancerpatients. Nanoparticles for 

chemotherapy drug carriers have made some of the greatest advancements in cancer 

treatment. By using nano carriers to treat patients, treatments can focus on targeting 

cancerous cells and limit the damage to healthy cells. 

 

2.Agriculture:  

                    Currently, the world population is growing at 1.13 per cent per year, with an 

estimated 7.4 billion people in the world today. Experts predict this number will continue to 

rise to more than 90 billion by 2050, with the largest population increase expected to occur in 

less developed countries (Population Reference Bureau). These predictions have world 

leaders, including the Food and Agriculture Organization of the United Nations, anticipating 

significant increases in food demand and rising pressure for healthy crops in 

developingcountries. In response to these growing population concerns, scientists in the 

nano technology and nano agriculture fields are focused on determining how nano sized 

particles can increase crop and livestock productivity. While nano agriculture is a more 

recent application of nanotechnology, the benefits are clear with its “potential to protect 

plants, monitor plant growth, detect plant and animal diseases, increase global food 

production, enhance food quality and reduce waste.” (Nanotechnology in Agri-Food 

Production) 

 

3. Water Treatment:  

According to the World Health Organisation, “2.6 billion people—half the developing 

world—lack even a simple ‘improved’ latrine and 1.1 billion people have no access to any 

type of improved drinking water.” This lack of access to clean, safe water poses dire health 



risks to much of the world’s population, including: death from diarrheal disease, 

schistosomiasis infection, and intestinal parasites. 

Scientists and engineers are focused on applying nano technology to resolve these issues 

and make water safe and purified. 

 

4.Diseases:  

            Nanotechnology applications for early disease detection are gaining a significant 

amount of traction and attention. Essentially, scientists are exploring the use of nanoparticles 

to raise a warning or “biomarker” if a cancerous tumor or other disease is found. Since these 

nanoparticles carry several peptides, in theory, it should send numerous biomarkers to 

indicate that a disease is present. Early detection of diseases like Alzheimer’s and cancer 

allows treatments and, potentially, a cure to begin sooner. 

5.EnergyStorage 

            Solar power is the future of energy storage, but it comes with a hefty price tag. As of 

2014, solar energy accounts for less than one per cent of electricity in the United States and 

it costs twice as much to produce compared to natural gas (National Center for Policy 

Analysis). Despite the costs associated with solar energy, the benefits are significant, 

including sustainability and low maintenance. 

In an effort to accelerate solar power advancements, researchers are applying 

nanotechnology to solar energy. For example, nanoparticles “have been shown to enhance 

the absorption of light, increase the conversation of light to electricity, and provide better 

thermal storage and transport (National Nanotechnology Initiative).” With these 

advancements, nanotechnology has the potential to improve solar energy efficiency and 

reduce costs.As today’s researchers continue to make significant advancements across a 

range of industries, the nanotechnology field is expected to make great strides in the near 

and long-term future. STEM-focused universities that offer nanotechnology degree programs 

provide students the opportunity to gain real-world experience and hands-on applied 

research, enabling the next wave of nanotechnology advancements. 
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BRIDGED ANION MAKES IONIC LIQUID PROPELLANT THAT’S 
EASIER TO HANDLE 

Chinese scientists have developed a new family of safer chemical propellants with 

the shortest ignition times and lowest viscosities of any ionic fluid rocket fuels to date. 

Qinghua Zhang from the China Academy of Engineering Physics, and colleagues, 

developed the borohydride-rich ionic liquids, which could replace the poisonous and 

unstable hydrazine-based fuels more commonly used. To measure the ultra-short ignition 

times – as fast as 1.7 milliseconds – the team used high speed photography to capture the 

ionic liquid droplets reacting with liquid oxidant. 

Ionic liquids containing boro hydride anions such as [BH4]– and [BH2(CN)2]– are 

leading the way in the search for greener chemical propellants. Their combustive properties 

result from the borohydrogen-rich counterion, which acts as a vigorous reductant. Despite 

their powerful potential, existing families have proven difficult to handle on account of their 

poor stability towards atmospheric moisture. The group’s new bridged anion interacts more 

weakly with water, giving the fuel greater hydrophobicity and making transport and storage 

easier. 
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http://pubs.rsc.org/en/Content/ArticleLanding/2016/CC/C5CC09737A#!divAbstract


 

PHYTOREMEDIATION IN NITROGEN FOR WASTEWATER 

TREATMENT.  

It is noteworthy that ammoniacal nitrogen contamination in wastewater has reportedly 

posed a great threat to the environment. Although there are several conventional 

technologies being employed to remediate ammoniacal nitrogen contamination in 

wastewater, they are not sustainable and cost-effective. Along this line, the present study 

aims to highlight the significance of green chemistry characteristics of phytoremediation in 

nitrogen for wastewater treatment.  

The plant utilization of nitrogen involves few steps including the uptake, assimilation, and 

translocation. Plants take up mainly three forms of nitrogen, namely, nitrate ions, urea, and 

ammonium ions. Once ammonia is present in the plant cell, it is incorporated into proteins 

and other organic combinations through a biochemical reaction. However, only the 

ammonium ion is assimilated into the organic molecules in the plant tissues by means of 

enzymatic process. Ammonium and nitrate ions are the principal sources of nitrogen for 

plant growth and are necessary in larger amount than the other mineral nutrients. In 

comparison to nitrate, ammonium is absorbed by the plants more quickly. This is due to the 

lower energy requirement for the uptake and assimilation of ammonium ions in relation to the 

nitrate ions. It should be noted that the ammonium ions can be directly absorbed by the roots 

of the plants or as a result of nitrate ion reduction, it is further assimilated into the amide 

amino group of glutamine by the glutamine synthetase and subsequently, into glutamic acid 

by the glutamate synthase. These two enzymes resulted in the assimilation of most of the 

ammonium ions .Notably, the ammonium ions are toxic and not permitted to be stored in 

plants. Hence, the ammonium ions are either oxidized nitrates ions, assimilated to produce 

amino acids, or converted to amides. 

When the plants take up ammonium ions, they release one hydrogen ion in the medium 

solutions. Over time, the uptake of ammoniacal nitrogen may increase the hydrogen ions 

concentration, hence decreasing the growing medium pH value. However, an increase of 

ammonium uptake in plants and storage may result in cell damage and further leads to cell 

death . The ammonium ions are taken up by the plants from the root uptake. The nitrogen 

uptake by the root system depends on the nitrogen demand of the entire plant and is 

dependent on the nitrogen requirement for growth. Nitrogen starvation of plants for several 

days may lead to the increased capacity for ammonium uptake . 
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 NANOLIQUID MATERIALS 

  
Nano fluids or liquids are generally made by loading nanoparticles into base fluids 

such as water ,oil or more engineering liquids to form various dilute functionalized 

suspensions .With much  higher density and larger surface tension than conventional fluids, 

liquids metal allows significantly large addition ratio and wide loading options of 

nanoparticles. Gallium is the most well known low melting point metal, which stays from 

room temperature until over 23000 C and exhibits a strong tendency to supercool below it’s 

melting point of 29.80C Celsius .The high thermal and electrical conductivity of liquid metal 

promises it’s broad application in energy management, conversion ,storage and printed 

electronics. 

 

 For the nano particles that could be loaded they generally comprise of metals like 

gold, silver, copper, aluminium, iron and nickel; oxides of copper, aluminium ,silicon and 

titanium carbon nanotubes grapheme nitride and carbides etc .Nanoparticles with different 

shapes, sizes and concentrations play a major role in modification of liquid metal and it’s 

alloy, forming composite materials with multifarious properties and associated functionalities. 

When the nanoparticles size approaches the wavelength of light and De Broglie wave ,the 

projected depth and other dimensions of the physical characteristics as well as the periodic 

boundary conditions gets destroyed and new size effects on the properties of electricity, 

magnetism, acoustics ,optics, thermodynamics are induced. Thus loading nano materials 

with desirable properties into the liquid metal is likely to display multifunctional capabilities 

which can be electrically, magnetically, acoustically, optically, thermally optimized. Nano 

liquid metal can have much more complex mechanism of interaction among different phases 

and species. 
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REVIEW ON THE DESIGN AND OPTIMIZATION OF NATURAL 
GAS LIQUEFACTION PROCESSES FOR ONSHORE AND 
OFFSHORE APPLICATIONS 

 
Liquefied natural gas (LNG) has been the fastest increasing fossil fuel in the world 

energy market due to its low carbon dioxide emission, high energy density, and ease of 

transport. However, the liquefaction of natural gas is one of the most energy-intensive 

industrial processes. Thus, it is very important to design new liquefaction processes and 

optimize the existing ones in order to reduce the energy consumption.In this paper, we 

present a state-of- the-art review of the recent progress on the design and optimization of 

NG liquefaction processes for onshore and offshore applications. The current onshore 

processes include the cascade, mixed refrigerant, and expander-based processes, of which 

the mixed refrigerant process has received the most attention. The common objective 

function of the onshore LNG process optimization is the minimization of the energy 



consumption. However, for the offshore applications, the single mixed refrigerant and 

nitrogen expansion processes have been considered to be the promising options. For these, 

deck space and sensitivity to platform waving need be considered apart from 

energyconsumption. Finally, we propose several potential developments for NG liquefaction 

process design and optimization.  
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DISTRIBUTED FAULT DETECTION IN LARGE-SCALE SYSTEMS 

USING HYBRID EXTENDED INFORMATION FILTER : 

 
                  A fault monitoring system plays an important role to ensure and improve the 

reliability of an industrial plant to operate safely and efficiently. For large-scale systems, their 

high dimensional nature impels the designer to develop a lower-order algorithm to overcome 

the practical limitations. 

To reduce the order of computations and the amount of communication, the system should 

be decomposed into low- dimensional sub-systems. For this purpose, a distributed fault 

detection algorithm was presented based on hybrid extended information filter. This 

algorithm has the advantages of two existing approaches, the hybrid extended Kalman filter 

and the information filter. In the proposed method, several local fault detectors were 

employed to monitor the local sub-system instead of a single centralized monitoring node. 

For each detector, a limited number of measurements were accessible based on the 

generated local state and residual vectors using a local filter. The local detector extracted 

the faults’ information content of the residual signals via CUSUM statistical hypothesis 

testing. Moreover, it could communicate the processed information of its neighbours if 

needed. The algorithm was implemented on alkylation of benzene process plant. The results 

obtained from the distributed algorithm showed a considerable decrease in computational 

burden and communication bandwidth. 
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LIPASE-CATALYZED SYNTHESIS OF BIODIESEL IN A HYDROXYL-

FUNCTIONALIZED IONIC LIQUID 

 
           In this work, the biodiesel production from soybean oil catalyzed by lipase in a 

hydroxyl-functionalized ionic liquid (IL), N-methyl-N- propanol pyrrolidinium 

bis(trifluoromethanesulphonyl)imide ([C1C3OHPyr]NTf2), was investigated. Compared with 

the conventional solvents (n-hexane and tert-butanol) and the dialkyl-based ILs, the use of 

[C1C3OHPyr]NTf2 as the reaction medium significantly improved the biodiesel yield. The 

biodiesel yield was greatly affected by the dosages of IL, water and enzyme, the reaction 

time, temperature and the methanol/oil molar ratio. The IL phase and the enzyme could be 



recycled by washing with water and acetone respectively at the end of reaction. The catalytic 

performance of the recovered lipase decreased due to the blocking of lipase active sites by 

impurities, nevertheless, high biodiesel yield could be obtained for the recovered lipase via 

prolonging the reaction time from 2 h to 6 h. 
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SIMULTANEOUS ADSORPTION EQUILIBRIA OF ORGANIC 

SOLUTES IN DILUTE AQUEOUS SOLUTION ON ACTIVATED 

CARBON 

The use of activated carbon to remove persistent organic pollutants from waste water 

has Received great attention in recent years .In the design of such purification facilities, 

equilibrium adsorption information is required. 

Most of the published papers in this fields are dealing with effectiveness of adsorption of 

removing aqueous solution from water(1-3).However, waste waters contain more than one 

component (4) , so that as a next step the simultaneous adsorption equilibria of solutions 

containing two solutes have to be studied .  

The usual procedure is 200ml of aqueous solution of p-nitrophenol and phenol of a given 

concentration(1 to 10 mm mole/l)into 250ml bottles .Each containing a carefully weighed 

quantity of carbon. The bottles were well shakened and kept for three to four days. After 

equilibrium was reached it is taken out from the bottle for analysis. 

The concentration were determined by ultraviolet spectrometry p-nitrophenol has a property  

has characteristics of absorbing at 317nm and phenol does not have this character the peak 

both substance coincide at 212nm.It is done by the following equation for determining 

concentrations. 

                                          X1 = (1/m0) E 

                                    X2 =  (1/m) Egcs – (m/m0m2) E0   

 

 

 

 

X1 and X2           -  Concentration of p-nitrophenol and phenol.; E0 and Egcs       -  absorption at 

317nm and 212nm. 

MO and M1       - Calibration  lines of p-nitrophenol and phenol.; M2                     - calibration 

line of phenol at 212nm. 

 

RESULT AND DISCUSSION 



The relative amount of (y1) absorbed can be calculated from the mass balance equation. 

          Y1 = (L/K) (Xi0 – Xi) 

The graph has been plotted at  X  - equilibrium constant ,  Y – adsorption. 
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MICROFLUIDICS 

Microfluidics deals with the behaviour, precise control and manipulation of fluids that 
are geometrically constrained to a small, typically sub-millimetre, and scale. It is a 
multidisciplinary field at the intersection of various areas of science and engineering which 
emerged in the beginning of the 1980s and is used in the development of inkjet print 
heads, DNA chips, lab-on-a-chip technology, micro-propulsion, and micro-thermal 
technologies. 

Typically, micro means one of the following features: 

• small volumes  

• small size 

• low energy consumption 

• effects of the micro domain 

Typically fluids are moved, mixed, separated or otherwise processed. Numerous 
applications employ passive fluid control techniques like capillary forces. In some 
applications, external actuation means are additionally used for a directed transport of the 
media. Examples are rotary drives applying centrifugal forces for the fluid transport on the 
passive chips. Active microfluidics refers to the defined manipulation of the working fluid by 
active (micro) components such as micro pumps or micro valves. Micro pumps supply fluids 
in a continuous manner or are used for dosing. Micro valves determine the flow direction or 
the mode of movement of pumped liquids. Often processes which are normally carried out in 
a lab are miniaturised on a single chip in order to enhance efficiency and mobility as well as 
reducing sample and reagent volumes. 

 

MICROSCALE BEHAVIOUR OF FLUIDS 

The behaviour of fluids at the micro scale can differ from "macro fluidic" behaviour in 
that factors such as surface tension, energy dissipation, and fluidic resistance start to 
dominate the system. Microfluidics studies how these behaviours change, and how they can 
be worked around, or exploited for new uses.  

At small scales (channel size of around 100 nano meters to 500 micro meters) some 
interesting and sometimes unintuitive properties appear. In particular, the Reynolds 
number (which compares the effect of the momentum of a fluid to the effect of viscosity) can 
become very low. A key consequence is co-flowing fluids do not necessarily mix in the 
traditional sense, as flow becomes laminar rather than turbulent; molecular transport 
between them must often be through diffusion.  

https://en.wikipedia.org/wiki/Fluids
https://en.wikipedia.org/wiki/Inkjet
https://en.wikipedia.org/wiki/DNA_chip
https://en.wikipedia.org/wiki/Lab-on-a-chip
https://en.wikipedia.org/wiki/Capillary_force
https://en.wikipedia.org/wiki/Micropump
https://en.wikipedia.org/wiki/Surface_tension
https://en.wikipedia.org/wiki/Nanometers
https://en.wikipedia.org/wiki/Micrometers
https://en.wikipedia.org/wiki/Reynolds_number
https://en.wikipedia.org/wiki/Reynolds_number
https://en.wikipedia.org/wiki/Viscosity
https://en.wikipedia.org/wiki/Laminar_flow
https://en.wikipedia.org/wiki/Turbulent_flow
https://en.wikipedia.org/wiki/Diffusion


High specificity of chemical and physical properties (concentration, pH, temperature, shear 
force, etc.) can also be ensured resulting in more uniform reaction conditions and higher 
grade products in single and multi-step reactions 
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ETHANOL-85 

Ethanol or ethyl alcohol has the chemical formula C2H5OH.It is the same alcohol 

found in alcoholic beverages, but ethanol also makes an effective motor fuel. There have 

been decades of motor fuel application experience in the United States and other countries 

with ethanol  

  Most ethanol used for fuel is being blended into gasoline at concentrations of 5-10 

per cent. In California, ethanol has replaced methyl tertiary butyl ether (MTBE) as a gasoline 

component; more than 95% of the gasoline supplied in the state today contains 6% ethanol. 

There is small but growing market for E85 fuel (85% ethanol and 15% gasoline) for use in 

fuel flexible fuel vehicles (FFV), several million of which have been produced by U.S. auto 

makers. Ethanol is also being used to formulate a blend with a diesel fuel, known as 

“E.Diesel”, and used as a replacement for leaded aviation gasoline in small aircraft. 

Ethanol has lower energy content than gasoline. That means that about one – third 

more ethanol is required to travel the same distance as on gasoline. But other ethanol fuel 

characteristics, including a high octane rating, result in increased engine efficiency and 

performance. The 15% gasoline used to formulate E85 is to assure cold weather engine 

starting and to enhance flame luminosity in case of fire. In low-percentage blends with 

gasoline, ethanol results in increased vapour pressure, which can be adjusted for in the fuel 

formulation process and/or controlled with on board vehicle system. Flexible Fuel Vehicles 

(FFV) are cars and trucks that can use any level of ethanol up to 85%. They are built with 

special fuel system components designed to compatible with higher ethanol concentrations. 

Several new, larger projects are under way to produce ethanol from corn. Brazil is 

the world’s top ethanol producer, using sugar cane as the feedstock. Vehicle in that country 

have been using 100 % ethanol for decades .Produced renewably from agricultural crops or 

from recycled wastes and residues, ethanol used as motor fuel offers a way to reduce green 

house gas emissions from transportation sources. California’s replacement of MBTE with 

ethanol was based on a determination that ethanol presents less of a pollution risk to 

drinking water sources. Ethanol fuel supply is delivered from the producing areas via 

standard rail tank cars, with some import shipments via marine vessels. It is then stored at 

fuel terminals and added to gasoline when tank trucks are filled for delivery to fuelling 

stations, where it is stored and dispensed the same as non–ethanol gasoline. E85 

dispensers require use of upgraded materials compatible with ethanol’s chemical properties. 

                                                                            P.GUNASEELA PANDIAN 

                                                                                                  2ND YEar 



 

SILVER NANOPARTICLES FOR WATER TREATMENT 

Silver nanoparticles (Ag NPs) are highly toxic to microorganisms and thus have 

strong antibacterial effects against a wide range of microorganisms, including viruses, 

bacteria, and fungi, as a good antimicrobial agent, silver nanoparticles have been widely 

used for the disinfection of water. 

The mechanism of the antimicrobial effects of Ag NPs is not clearly known and 

remains under debate. In recent years, several theories have been put forward. Ag NPs 

have been reported to be able to adhere to the bacterial cell wall and subsequently 

penetrate it, resulting in structural changes of the cell membrane and  thus increasing its 

permeability, besides, when Ag NPs are in contact with bacteria, free radicals can be 

generated. They have the ability to damage the cell membrane and are considered to cause 

the death of cells .In addition, as DNA contains abundant sulphur and phosphorus elements, 

Ag NPs can act with it and thus destroy it. This is another explanation for the death of cells 

caused by Ag NPs. What is more, the dissolution of Ag NPs will release antimicrobial Ag 

+  ions, which can interact with the thiol groups of many vital enzymes, inactivate them, and 

disrupt normal functions in the cell. 

With the development of nanotechnology, Ag NPs have been successfully applied in 

water and wastewater disinfection in recent years. Direct application of Ag NPs might cause 

some problems, such as their tendency to aggregate in aqueous media that gradually 

reduces their efficiency during long-term use. Ag NPs attached to filter materials have been 

considered promising for water disinfection due to their high antibacterial activity and cost-

effectiveness. Via the in situ reduction of silver nitrate, Ag NPs have been deposited on the 

cellulose fibres of an absorbent blotting paper sheet. The Ag NPs sheets showed 

antibacterial properties towards suspensions of Escherichia coli and Enterococcus faecal 

is and inactivated bacteria during filtration through the sheet. Moreover, the silver loss from 

the Ag NPs sheets was lower than the standards for silver in drinking water put forward by 

Environmental Protection Agency (EPA) and World Health Organization (WHO). 

Therefore, for water contaminated by bacteria, filtration through paper deposited with 

Ag NPs could be an effective emergency water treatment. Besides, Ag NPs synthesized by 

chemical reduction have been incorporated into polyether sulfone (PES) microfiltration 

membranes. The activity of microorganisms nearby the membranes was observed to be 

remarkably suppressed. The PES-Ag NPs membranes exhibited strong antimicrobial 

properties and held great potential in application for water treatment. In the past twenty 

years, Ag NPs on ceramic materials/membranes have drawn substantial attention due to 

their disinfection and bio fouling reduction for household (point-of- use) water treatment . 

For instance, the addition of Ag NPs to ceramic filters constructed with clay and 

sawdust has turned out to be able to improve the removal efficiency of Escherichia coli. It 

was also found that filters with higher porosity achieved higher bacteria removal than those 

with lower porosity. 

  Besides, colloidal Ag NPs have been combined with cylindrical ceramic filters, which 

were made up of clay-rich soil with water, grog, and flour, in different quantities and ways 



(dipping and painting). It was proved that colloidal Ag NPs improved the filter performance 

and the filters can remove Escherichia coli in the rate between 97.8% and 100%. Recently, 

the attachment of Ag NPs to ceramic membranes has been successfully predicted by 

Derjaguin-Landau-Verwey- Overbeek (DLVO) approximation methods. 

 

                                                                                                P SASIKUMAR 

                                                                                                  2ND YEAR 
DEGRADATION OF METHYL MERCURY 

 
Methyl mercury is a bio accumulative neurotoxin that severely endangers human 

health. Humans are exposed to methyl mercury through consumption of contaminated 

aquatic fish. To date, effective strategies for preventing and remediating methyl mercury 

contamination have remained elusive, mainly due to the lack of knowledge in regard to how 

methyl mercury is generated and degraded in the aquatic environment. The goal of this 

dissertation was to study the mechanisms of two transformation processes that govern the 

fate of methyl mercury in natural settings: microbial mercury methylation and methyl mercury 

photo degradation.The role of mercury speciation (influenced by environmental conditions) in 

determining the reactivity of mercury in these biological and photochemical reactions was 

the focus of this research. Methyl mercury production in the aquatic environment is primarily 

mediated by anaerobic bacteria in surface sediments, particularly sulphate reducing bacteria 

(SRB). The efficiency of this process is dependent on the activity of the methylation bacteria 

and the availability of inorganic divalent mercury (Hg(II)). In sediment pore waters, Hg(II) 

associates with sulphides and dissolved organic matter (DOM) to form a continuum of 

chemical species that include dissolved 

molecules, poly nuclear clusters, amorphous nanoparticles and after long term aging, bulk-

scale crystalline particles. The methylation potential of these mercury species were 

examined using both pure cultures of SRB and sediment slurry microcosms. The results of 

these experiments indicated that the activity of SRB was largely determined by the supply of 

sulphate and labile carbon, which significantly influenced the net methyl mercury production 

in sediment slurries. 

 

MICROBIAL DEGRADATION OF METHYL MERCURY: 
A total of 207 bacterial cultures, isolated from environmental samples, was 

screened for ability to degrade methyl mercury. Of these, 30 were found positive for aerobic 

demethylation. Twenty-two of these were shown to be facultative anaerobes and 21 of these 

degraded methyl mercury anaerobically. All positive species volatilized methyl mercury 

aerobically, and methane was produced as a degradation product.  

Although methyl mercury degradation was complete in most cases, material balances 

indicated some of the inorganic 

mercury formed was not volatilized and is presumed bound to the cells. All positive isolates 

were tolerant to at least 0.5 ug of methyl mercury per ml, and the extent of volatilization of 

mercury increased with concentration to the threshold value. The results indicate that 

demethylating species are prevalent in the environment and may be important in 

suppressing the methyl mercury content of sediments. 



 

PHOTODEGRADATION OF MeHg: 

 

The degradation of methyl mercury (MeHg+) can occur through both biological and 

photochemical pathways . Depending on the conditions (e.g. water clarity and DOC content), 

photodecomposition is the primary degradation mechanism in lakes that can account for up 

to 80% of the consumption of methyl mercury inputs. Methyl mercury is degraded by both 

photo synthetically active radiation (PAR 400-700 nm) and ultraviolet radiation (UV), but 

studies have produced wavelength-specific rate constants showing that UVB radiation (280-

320 nm) degrades methyl mercury more rapidly than UVA radiation (320-400 nm) or PAR . 

Complexation by dissolved organic matter (DOM) and  thiol-based ligands also affect methyl 

mercury photo degradation rate but the degree to which the rate changes varies with 

different studies . 

Although attempts have been made to gain insight into multiple variables affecting photo 

degradation, many reaction pathways are possible making the relative importance of various 

factors dependent on experimental conditions. 

 

                                                                                   

          

         

S.LOGESH 
                                                                                                                         3ND YEAR 

LIQUID NITROGEN(LN2 ) USED AS A NON POLLUTANT FUEL 

In 1997, the liquid nitrogen powered vehicles was independently developed by 

University of North Texas (UNT) and University of Washington (UW).Currently practical 

refrigeration plants producing a few tons/day of liquid nitrogen operate at about 50% 

of Carnot efficiency. Currently surplus liquid nitrogen is produced as a by product in the 

production of liquid oxygen. All the peoples use the liquid nitrogen as fuel we control the 

pollution of our environment. The liquid nitrogen is denoted as LN2 .` 

The 79% of nitrogen was presented in the atmospheric air. So the liquid nitrogen is 

easily prepared from the nitrogen and the process is very simple so taken liquid nitrogen 

as a fuel. The nitrogen gas is separated from air by air separation process using 

refrigeration. 

 

 

 

AIR SEPARATION: 

 

Filtered out the impurities by boiling points. The impurity means other than the 

nitrogen element. Water vapour is extracted by multi compression refrigeration. By 

Lowering the temp rest water vapour &amp; carbon dioxide are freezing, so we can easily 

remove. The left over elements (nitrogen, argon &amp; oxygen) are still in gaseous state, 

which are sent to another process. This container is then warmed and condensed 

CO2&amp; water are drained and vented from the container. 



At this point the temp of the remaining elements are brought to about 88K 

which is below the boiling point of oxygen and near that of argon as well, this forces the 

two elements to the bottom of the container while the N2 is left in a gaseous state leaving 

the top of the container. The boiling points of elements as follows, 

 

PRINCIPLE OF OPERATION: 

 

LN 2 at 77K is pressurized and then vaporized in a heat exchanger by Ambient temp 

of the surrounding air. The heat exchanger is like the radiator of the car but instead of 

using air to cool water, it uses air to heat and boil LN 2. LN2 passing through the primary heat 

exchanger quickly reaches its B.P. The N 2 expands to a gas with a pressure of 150KPa.The 

pressurized N 2 gas drives the motor. The only exhaust is N2 , which is major 

constituent of our atm. 

Liquid nitrogen is the cheapest, widely produced and most common cryogen. It is 

mass produced in air liquefaction plants. The liquefaction process is very simple. Even 

though it has some disadvantages, liquid nitrogen is used with the proper safety we are 

kept the surrounding clean. The ozone will not get affected by the vehicle. We can control 

the air pollution in the environment and we make our nation clean. 
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ULTRATHIN NEEDLE CAN DELIVER DRUGS DIRECTLY TO THE 

BRAIN 

 
Here miniaturized system could be used to treat neurological disorders that affect 

specific brain regions. This miniaturized system that can deliver tiny quantities of medicine to 

brain regions as small as 1 cubic millimetre. This type of targeted dosing could make it 

possible to treat diseases that affect very specific brain circuits, without interfering with the 

normal function of the rest of the brain, the researchers of MIT say .Using this device, which 

consists of several tubes contained within a needle about as thin as a human hair, the 

researchers can deliver one or more drugs deep within the brain, with very precise control 

over how much drug is given and where it goes. In a study of rats, they found that they could 

deliver targeted doses of a drug that affects the animals’ motor function. 

 

TARGETED ACTION: 

 

           Drugs used to treat brain disorder often interact with brain chemicals called 

neurotransmitters. Example:I- Dopa , a dopamine precursor used to treat Parkinson ‘s 

disease and Prozac, used to boost serotonin levels in patients with depression. However 

these drugs can have side effects because they act throughout the brain. One of the 

problems with central nervous system drugs is they are not specific. The only way we can 

limit the exposure is to just deliver to a cubic millimetre of the brain. The MIT team set out to 

develop a miniaturized cannula that could target very small areas. Using micro fabrication 



techniques, the researchers constructed tubes with diameters of about 30 and lengths up to 

10 centimetres micro meters .These tubes are contained within a stainless steel needle with 

a diameter of about 150 microns. The researchers connected the cannulas to small pumps 

that can be implanted under the skin. Using these pumps, the researchers showed that they 

could deliver tiny doses into the brains of rats. In One experiment, they delivered a drug 

called muscimol to a brain region called the substantia nigra, which is 

located deep within the brain and helps to control movement .This device could also make it 

easier to deliver potential new treatments for behavioural neurological disorders such as 

addiction or obsessive compulsive disorder, which may be caused by specific disruptions in 

how different parts of the brain communicate with each other. 

 

MEASURING DRUG RESPONSE: 

 

The cannulas can be fabricated in nearly any length or thickness ,making it possible to adapt 

them for use in brains of different sizes, including the human brain, the researchers say. 

They also showed that they could incorporate an electrode into the tip of the cannula, which 

can be used to monitor how neurons. 
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MICROORGANISMS INACTIVATION BY CONTINUOUS AND 

PULSED IRRADIATION OF ULTRAVIOLET LIGHT EMITTING 

DIODES 

 
Ultraviolet light-emitting diode (UV-LED) is an emerging UV source and has a 

number of features that do not exist in conventional mercury based UV lamps. One such 

feature is the ability to turn the radiation on and off with a high frequency, which enables 

pulsed irradiation with flexible pulse patterns by UV-LEDs. The inactivation of different 

microorganisms by continuous and pulsed irradiation was investigated using UV-LEDs, in 

order to utilize this unique feature to distinguish the effect of pulsation on inactivation, and to 

explore the potential benefits of UV-LEDs pulsed irradiation for water disinfection.  

The analysis was based on the equivalent UV influence between continuous and 

pulsed irradiation using two types of actinometrical techniques (iodide-iodate ferrioxalate 

complex) for UV influence determination. The disinfection study involved the inactivation 

of E. coli and 

coliphage.MS2 in laboratory water, as well as E. coli and total coli form in wastewater. The 

effects of pulse patterns including frequency (i.e., the number of on-off cycles per second) 

and duty rate (i.e., the percentage of irradiation time in each on-off cycle) on the inactivation 

effectiveness were also examined for these microorganisms. The results showed 

comparable inactivation of all the examined microorganisms by 265 nm. UV-LED continuous 

and pulsed irradiation with various pulse patterns under equivalent UV influence. The 

findings in this study were compared with those from conventional xenon lamps pulsed 



irradiation studies, which not only distinguished the role of pulsed UV irradiation on micro-

organisms inactivation, but also revealed a key feature of UV-LEDs pulsed irradiation with 

respect to improved thermal management, potentially affecting application of high output UV 

LEDs for  water disinfection. 

 

 

A.NITHIYA 

2nd year 
BIOLOGICAL DEGRADATION OF XENOBIOTICS 

 
Man made chemicals present in the nature at high concentrations polluting the 

environment 

is known as Xenobiotic compounds. These compounds are not commonly produced by 

nature .Some microbes have been seen to be capable of breaking down of xenobiotic to 

some extent. But most of the xenobiotic compounds are non degradable in nature. Such 

compounds are known to be recalcitrant in nature. 

 

HAZARDS POSED BY XENOBIOTIC COMPOUNDS: 

The hazards posed by xenobiotic are huge. These compounds are highly toxic in 

nature and 

can affect survival of lower as well as higher eukaryotes. It also poses health hazards to 

humans like various skin problems, reproductively and even known as a trigger for causing 

cancer.  

These compounds are persistent and remain in the environment for many years leading to 

bioaccumulation or bio magnification. They also find a way into the food chains and the 

concentrations of such compounds was found to be high even in organisms that do not 

come in contact with xenobiotic directly. 

 

MECHANISMS INVOLVED IN BIODEGRADATION OF XENOBIOTIC 

Xenobiotic compounds, owing to its recalcitrant nature, is hard to break down and 

degrade. 

The complexity of its chemical composition adds to this. For breaking down such compounds 

the enzymes act on certain groups present in the compound. For eg: in the halocarbons the 

halogen group is targeted. Enzymes like oxygenises play a major role. The bonds like ester 

amide-, or ether bonds present in the compounds are first attacked leading to breaking down 

of compounds. 

In some cases the aliphatic chains and in aromatic compounds the aromatic components 

may be targeted. The site and mode of attack depends on the action of enzyme, its 

concentration and the favourable conditions. Often it is seen that the xenobiotic do not act as 

a source of energy to microbes and as a result they are not degraded. The presence of a 

suitable substrate induces its breakdown. This substrate is known as co – metabolite and the 

process of degradation are known as co metabolism. In another process, the xenobiotic 

serve as substrates and are acted upon to release energy. This is called gratuitous 

metabolism. 

BIODEGRADATION: 



Certain microbes on continuous exposure to xenobiotic develop the ability to degrade 

the 

same as a result of mutations. Mutations resulted in modification of gene of microbes so that 

the active site of enzymes is modified to show increased affinity to xenobiotic. Certain 

mutations also resulted in developing new enzymatic pathway for xenobiotic degradation. 

Use of mixed population of microbes is usually recommended as it has been seen to yield 

faster results as the two different microbes attack different parts through different 

mechanisms resulting in effective break down. It also creates a condition of co metabolism. 

The modification of certain genes of microbes to break down xenobiotic is also 

recommended and is seen to produce high level of accuracy. 

 

M.MASIPREETHI 

3RD YEAR 
 

 

SORENTS FOR OIL SPILLS 

  

Nowadays, oil spill is one of the most serious pollutants that have negative effects on 

the ecosystem and marine life. It is very important to remove the oils, or the life of the marine 

species becomes endangered. Environmentalists face major challenges in the treatment of 

spills and in developing an alternative 

product with low cost.  

In olden day’s Natural materials like straw, cotton were used as a sorbents to remove 

the oils from the oil spills. But the absorption efficiency is very less and it is not economically 

good. 

 Here comes the role of polymer science. Polymers can be prepared in the required density, 

so that polymer, with the density of lower than the oil, which is to be removed, can be 

prepared. And a polymer with required porous nature can be prepared, by which the 

absorption capacity can be altered, and absorption capacity can be increased. There are 

many combinations of polymer can be used to remove the oil. The only requirement the 

polymer should have the absorption characteristics. 

Among many polymers “poly aniline” is one of the best polymers to absorb the oil. The poly 

aniline can be prepared in many methods; the following is the one of the best and easiest 

methods. Aniline has to react with any of the oxidizing agents to become poly aniline. Poly 

aniline can be prepared from aniline with the ammonium per sulfate which is used as an 

oxidizing agent. The absorption characteristics can be improved by adding some of the 

metal dopants in to the poly aniline while it gets prepared. For example Zinc or Fe-Zn Nano 

particles can improves the absorption characteristics of the poly aniline. And those dopants 

can be prepared by the method of precipitation. Any of the salts of Zn is taken and it is 

dissolved in water, and then any of the oxidizing agents is added. And then the Zn particles 

are getting sediment. And it is followed by the filtration and then that is heated up to a higher 

temperature and Nano particles are ready to be used as a dopants. And then the prepared 

poly aniline can be used as power or in the form of membrane. The membrane can be 

prepared by dissolving the polymer into an appropriate solvent and it is poured on to a sheet 

and then the membrane can be taken out after the evaporation of the solvent takes place. All 



of these polymers are allowed to absorb oil for some period and then it is removed and the 

oil is squeezed out and then the polymer is reused. 
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RIDDLES 
 1.I’m tall when I’m young and I’m short when I’m old. What am I? 

 2.In a one-storey pink house, there was a pink person, a pink cat, a pink fish, a pink 

computer, a pink chair, a pink table, a pink telephone, a pink shower– everything was 

pink!What color were the stairs? 

 3. What has hands but can not clap? 

 4.A house has 4 walls. All of the walls are facing south, and a bear is circling the house. 

What color is the bear? 

5. What is at the end of a rainbow? 

6. What starts with the letter “t”, is filled with “t” and ends in “t”? 

7. A girl is sitting in a house at night that has no lights on at all. There is no lamp, no candle, 

nothing. Yet she is reading. How? 

8. You walk into a room with a match, a karosene lamp, a candle, and a fireplace. Which do 

you light first? 

9.What gets wetter and wetter the more it dries? 

10. You draw a line. Without touching it, how do you make the line longer? 

Answers. 

 A candle. 

 There weren’t any stairs, it was a one storey house. 

 A clock. 

 The house is on the north pole, so the bear is white. 

 The letter W. 

 A teapot 

 The woman is blind and is reading braille. 

 The match. 

 A Towel. 

 You draw a shorter line next to it, and it becomes the longer line. 
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DESTRUCTION OF CHEMICAL WARFARE AGENTS - CHEMISTRY 

TO THE RESCUE IN DIRE STRAITS  

No new creation or destruction of matter is out of the reach of chemical agency! The 

Syrian attack which has become viral recently witnessed the use of chemical warfare agents 

(CWA) which pose severe health hazards. Among the weapons of mass destruction, 

chemical warfare agents are the most brutal. Safe and effective ways of detection and 

neutralisation is very important with reference to human life and environment. Stockpiles 

mainly consists of nerve agents and blister agents. Detection of CWA's such as nerve gas 

agents and explosives can be done by compact sensors and several other new 

technologies. The hazardous chemicals detected are to be destroyed, which can be done by 

methods such as incineration and neutralisation. Incineration is a thermal treatment which 

involves burning of hazardous chemicals by the use of high temperature furnace. Many 

different types of incinerators for treatment of different chemicals are witnessed. 

Neutralisation is another method where the effects of particular chemical is nullified or 

counteracted. Detoxification becomes necessary since gases such as sarin , mustard etc 

poses a severe threat to mankind. Hence methods must be adapted to remove the toxicity 

from the surroundings. The ACDC is working on the development of anti-chemical weapon 

technology to destroy the CWAs. Hence, in reference to them we would like to do this 

presentation on harmful chemical warfare agents, the related hazards and steps being taken 

to reduce its effects.  
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IRIDIUM NANOPARTICLES IMPREGNATED GRAPHENE BASED 

NANO COMPOSITE FOR SUPERCAPACITOR 

Super capacitors are a promising portable power-generating device, and the 

Development of efficient electrode material is essential for such energy device. In this 

Work Ir nano particles supported on grapheme were synthesized using hydrothermal 

Synthesis method for electrode in super capacitor. The surface morphology and element 

components of the Ir/Gp nanoparticles were characterized, and the catalytic activities of the 

Ir/Gp nanoparticle electrodes for charge and discharge profiles were evaluated. It was found 

that Ir/Gp had a better catalytic activity, and Ir/Gp exhibited a high-energy density of 

32.6Whkg−1. 
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POLYURETHANE FOAM LOADED WITH SDS FOR THE  

ADSORPTION OF CATIONIC DYES FROM AQUEOUS  MEDIUM  

 
 This paper reports the  development of a new procedure for the  adsorption of four 

cationic dyes (Rho-damine B, Methylene Blue,  Crystal Violet  and Malachite Green) from 

aqueous medium employing  polyurethane foam  (PUF)  loaded with  sodium dodecylsulfate  

(SDS) as solid phase. PUF loading  process was based on the stirring of 200 mg PUF 

cylinders with acidic solutions  containing SDS. The conditions for loading were optimized by 

response  surface  methodology (RSM) using a Doehlert design  with three variables that 

were SDS  and HCl concentrations  and stirring time. Results obtained in the optimization  

process showed that the stirring time is not a relevant parameter in the PUF  loading, 

evidencing that the transport of SDS from solution to PUF surface is fast.  

On the other hand, both SDS and HCl concentrations were important parameters causing 

significant variation in the efficiency of the resulting  solid phase for the removal of dyes from 

solution. At optimized conditions, SDS and HCl concentrations were 4.0×104and 0.90 mol L1, 

respectively. The influence of  stirring time was evaluated by  univariate  methodology. A 20 

min stirring time was established in order to make the PUF loading process fast and robust 

without losing efficiency. The procedure was tested for the removal of the four cationic dyes 

from aqueous solutions and removal efficiencies always better than 90% were achieved for 

the two concentrations tested(2.0×105and 1.0×104mol L1).  
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DRUGS AND PHARMACEUTICAL TECHNOLOGY –TABLET 

COATING  

      
Tablet coating is not unusual pharmaceutical technique of  applying a thin polymer- -

based film to a tablet containing active pharmaceutical ingredients (API S).It is one of the 
oldest pharmaceutical processes but it still exist. Many solid pharmaceutical dosage 
mediums are produced with coatings either on  the surface of the tablet bed or on materials 
dispensed with gelatine capsule. Principle of tablet coating  is relatively simple where the 
application  
of coating material is done  on  moving bed  of  tablets and removing the solvents using a 
current of hot air. Advantages of this coating is taste masking odour masking ,physical  and  
chemical protection; protection Of the drug from gastric environment. The reason for coating 
is to control release profile and bio-availability of active ingredient. Techniques of  coating 
includes such  as sugar coating film coating enteric coating. Tablets are usually coated  by 
spraying the coating solution on free surface of the tablet bed and subsequent drying of the  
Coating machine is of two  types such as coating pans and automatic coaters .Coating of  
tablets using  an injection moulding(IM) process that has advantage of  being solvent free 
and can provide precision coat feature. Coating trials were conducted on vertical injection 
mould machine .Polyethylene glycol  and polyethylene oxide based hot melt extruded coat 
compositions were used. This review discusses the basic concepts of tablet coating, the 
recent advancements made, and the techniques used 
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INNOVATION IN SOLAR PANNEL BY USING GRAPHENE      

 In this modern world , we are producing electrical energy mostly from thermal 

and nuclear power plants but it polluting this world. So we introducing a method to produce 

energy without polluting the world by using wonder material in solar panel. The graphene is 

mentioned as a wonder material because of its characteristics .We can achieve 3000 % 

efficient energy and also we can produce energy while rainy season by this method. In this 

method graphene is coated over the photovoltaic cell .The plant named as polystichum 

munitum can store more energy by its very closed vein structure , this principle is involved in 

this method . Graphene can absorb and store the energy. The potential difference between 

the ions in rain water is converted to energy by graphene, hence we can produce energy 

during rainy season. 
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REMOVAL OF WATER FROM AIR AT LOW HUMIDITY 

 Atmospheric water is a resource equivalent to ~10% of all fresh water in lakes 

on Earth. However, an efficient process for capturing and delivering water from air, 

especially at low humidity levels (down to 20%), has not been developed. We report the 

design and demonstration of a device based on porous metal-organic framework(MOF) 

[Zr6O4(OH)4(fumarate)6] that captures water from the atmosphere at ambient conditions 

using low-grade heat from natural sunlight below one sun (1 kW per square meter). This 

device is capable of harvesting 2.8 liters of water per kilogram of MOF daily at relative 

humidity levels as low as 20%, and requires no additional input of energy. 

 

S. VIVEKRAJA 

MOHAMED  SATHAK ENGINEERING  COLLEGE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

EXTRACTION, PHYTOCHEMICAL SCREENING AND 

CHARACTERIZATION OF BIOACTIVE COMPOUNDS FROM  Phyla 

nodiflora LEAVES 
                        Phyla nodiflora Linn. (Verbenaceae) is a small creeping herb. The plants 
belonging to the genus Phyla have been the source of traditional medicine against various 
diseases. It is used as a painkiller for pain in knee joints, also to treat lack of bowel 
movement in ulcers and boils, in swollen cervical glands and in gonorrhea. Phyla nodiflora is 
also known to have various biological activities such as antibacterial, antitumor , anti 
inflammatory, antifungal,   and antioxidant activities. The present work deals with the 
extraction of the bioactive constituents from the ethanolic leaf extract of the plant and then 
the phytochemical screening and the characterization of the compounds present in this leaf 
extract by Gas chromatography–mass spectrometry (GC-MS)technique. 
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ENVIRONMENTAL AND WASTE WATER MANAGEMENT 

 In today’s world, different types of pollution are caused from developing 

technologies. The air we breathe, the water we drink and the food we eat are all polluted. Air 

is getting polluted by vehicle and industrial emissions. The water resources are polluted by 

anthropogenic sources including household, agricultural waste and industrial process. The 

environmental changes causes global warming and is seriously affecting the flora and fauna. 

Public concern over the environmental impact has increased and to overcome this hazard, 

various techniques have been introduced like usage of green fuels ,eliminating the usage of 

plastics, adoption of renewable energy resources, preserving the natural water resources, 

waste water treatment, developing alternative resources for water etc. The vehicle and 

industrial emissions can be converted to eco-friendly fuels by suitable processing such as 

carbon recycling. The waste water treatment includes various methods like pressure 

filtration, membrane based separation, carbon, zeolite based adsorption, advanced oxidation 

treatments etc. Here, in this paper review, we would like to emphasize about “converting 

pollutant to fuel” i.e., the conversion of carbon dioxide to fuels like hydrocarbons and its 

derivatives by using suitable catalysts and the “use of oxidation technique in waste water 

treatment” to remove the contaminants from the waste water. 
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RECOVERY & REMOVAL OF HEAVY METALS FROM E-WASTE 

  Society today revolves around technology and by the constant need for the 

newest and most high tech products we are contributing to mass amount of E-Waste. Since 

the invention of Cell Phones, they have become the top source of E-Waste Products. 

Electrical Waste are contains hazardous but also valuable and scarce materials. Up to 60 

elements can be found in Complex Electronics, Six of them are Gold, Silver, Palladium, 

Copper, Nickel and Zinc. These metals are present in E-Waste in a large ratio. So, They are 

not a waste to be disposed of but the wealth to be recovered for reuse. According to a 

survey, an estimated 50 million tons of E-Waste are produced every year. USA discards 30 

millions tons of E-Waste each year and 100 million phones are disposed of in Europe each 

year. The Environmental Protection Agency estimates that only 15-20% of E-Waste is 

recycled, the rest of these electronics go directly into landfills and incinerators which causes 

land, air and water pollution. Many of the researchers have investigated mainly the 

separation methods in a lab scale. There is a need to improve the technology further from 

lab scale to field for achieving the goal of wealth from waste. Also, the existing recycling 

processes are not quite efficient and non-environment friendly so in this paper we proposed 

new ideas to recycle these metals from the waste so that they can be reused. The proposed 

processes  causes almost No Pollution and with high efficiency rate Metals can be recovered 

with minimal use of Chemicals and Heating Requirements. These Processes can be used to 

recover metals from a wide range of E-Waste including Processors, Motherboards, Cell 

Phones, Male & Female Connectors, RAMs, Wires, CDs, X-ray films, batteries, Circuit 

boards from VCRs, CD/DVD player, Televisions, Fridge And from PCBs also. 
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BLOOD PRESSURE MEASUREMENT 

 The blood pressure is commonly measured using sphygmomanometer. The 

height of the mercury column reflects the circulating pressure. The blood pressure value is 

generally measured in milli meter of mercury (mmHg). For each heartbeat systolic and 

diastolic blood pressure varies. The systole pressure is the maximum pressure at arteries 

which occurs at the end of the cardiac cycle when the ventricles contracts. The diastole 

pressure is the minimum pressure at arteries which occurs the start time of the cardiac cycle 

when the ventricles are filled. In my proposed methodology, the above disadvantages are 

overcome. The heart rate sensor will be connected to the processor. The heart rate sensor 

senses the heart rate of the person and date will be fed to the processor. The processor 

calculates the heart rate, cardiac output, stroke volume, resistance value and finally displays 

the blood pressure value in the LCD display. 
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COMPARISON OF HEAT TRANSFER ENHANCEMENT OF NANO- 

FLUIDS (ALUMINIUM OXIDE WITH GRAPHITE) 

 Heat transfer characteristics of the graphite and the aluminium 

oxide(Al2O3),nano Powders were experimentally studied in detail by converting them as the 

nano fluid with Water as the base fluid .Also the insert of twisted tapes inside the tubes has 

also brought Some change in the heat transfer rate. The tapes are twisted to right as well as 

the left side And experimental investigations were made on it .For both the nano fluids 

namely graphite And aluminium oxide respectively, experiments are carried out with three 

different concentrations .On comparing the heat transfer characteristics of the graphite and 

Aluminium oxide nano fluid, it is found that the heat transfer characteristics of the Aluminium 

oxide with twisted tapes towards right as shown a higher conductivity level. 
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