
 



 

 

 

Dr.V.Selladurai 

Principal, 

Coimbatore Institute of Technology, 

Coimbatore-641014. 

MESSAGE 

SYNERGY-17 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 differentand 

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

come out as pictured with perfection for Chemfiesta 2017 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 

chemfiesta 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. 
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PRECISION BRAIN BLOOD FLOW ASSESSMENT REMOTELY IN REAL 

TIME USING NANOTECHNOLOGY ULTRASOUND 

The present invention relates generally to systems and methods for assessing blood flow in 

blood vessels, for assessing vascular health, for conducting clinical trials,for screening 

therapeutic interventions for adverse effects, and for assessing the effects of risk factors, 

therapies and substances, including therapeutic substances, on blood   vessels, especially 

cerebral blood vessels, all achieved by measuring various parameters of blood flow in one or 

more vessels and analyzing the results in a defined matter. The relevant parameters of blood 

flow include mean flow velocity, systolic acceleration, and pulsatility index. By measuring and 

analyzing these parameters, one can ascertain the vascular health of a particular vessel, 

multiple vessels and an individual. Such measurements can also determine whether a 

substance has an effect,either deleterious or advantageous, on vascular health. There is a 

further need for a system that facilitates the ability of a health care provider to conveniently 

and rapidly transmit vascular flow data parameters  obtained from a patient to a location where 

consistent, reproducible analysis is performed. The results of the analysis can then be 

transmitted to the health care provider to facilitate accurate diagnosis or prognosis of a patient, 

to recommend treatment options, and to discuss the ramifications of those treatment options 

with the patient. There is also a need for a system that enables health care providers to 

measure the rate and type of developing vascular disease, and to recommend interventions 

that prevent, minimize, stabilize or reverse the disease. Advantage of the present invention is 

that the characteristics of each cerebral vessel may be established as a baseline in order to 

monitor the vascular health .      

                                                                                               - J.EUNICE ARUL RAJ 

                                                                                          III YEAR B.Tech Chemical 

GREEN TECHNOLOGY         

Green nanotechnology refers to the use of nanotechnology to enhance the environmental 

sustainability of processes producing negative externalities. It also  refers to the use of the 

products of nanotechnology to enhance sustainability. It  includes making green nano-

products and using nano-products in support of sustainability. 

Green nanotechnology has been described as the development of clean technologies, to 

minimize potential environmental and human health risks associated with the manufacture 

and use of nanotechnology products, and to encourage replacement of existing products with 

new nano-products that are more environmentally friendly throughout their lifecycle & quot; 

Green nanotechnology has two goals: producing nano materials and products without harming 

the environment or human health, and producing nano-products that provide solutions to 

environmental problems. It uses existing principles of green chemistry and green 



engineering to make nano materials and nano-products without toxic ingredients, at low 

temperatures using less energy and 

renewable inputs wherever possible, and using lifecycle thinking in all design and engineering 

stages. In addition to making nano materials and products with less impact to the environment, 

green nanotechnology also means using nanotechnology to make current manufacturing 

processes for non-nano materials and products more environmentally friendly. For example, 

nano scale membranes can help separate desired chemical reaction products from waste 

materials. Nano scale catalysts can make chemical reactions more efficient and less 

wasteful. Sensors at the nano scale can form a part of process control systems, working with 

nano- enabled information systems. Using alternative energy systems, made possible by 

nanotechnology, is another way to & quot; green & quot; manufacturing processes. The 

second goal of green nanotechnology involves developing products that benefit the 

environment either directly or indirectly. Nanomaterials or products directly can 

clean hazardous waste sites, desalinate water, treat pollutants, or sense and monitor 

environmental pollutants. Indirectly, lightweight nano composites for automobiles and other 

means of transportation could save fuel and reduce materials used for production; 

nanotechnology-enabled fuel cells and light-emitting diodes (LEDs) could reduce pollution 

from energy generation and help conserve fossil fuels; self-cleaning nano scale surface 

coatings could reduce or eliminate many cleaning chemicals used in regular maintenance 

routines; and enhanced battery life could lead to less material use and less waste. Green 

Nanotechnology takes a broad systems view of nano materials and products, ensuring that 

unforeseen consequences are minimized and that impacts are anticipated throughout the full  

life cycle.                 

                                                                  -GOPI.M 

                                                                                           II YEAR B.Tech Chemical  

NANOTECHNOLOGY IN SPORTS 

The game of tennis is a prime example of how nanotechnology is having an interesting impact 

on sports equipment. According to present research, equipment producer Wilson has been 

able to create tennis racquets that are twice as stable. Conventional racquets, and up to 22% 

more powerful. This increase in the racquet’s performance capabilities can lead to big speed 

increases in what is already an extremely fast paced game. In addition to racquet research, 

Wilson is also conducting research to find innovative ways to improve the tennis balls used 

today. This research has allowed them to design balls that hold their bounce much longer than 

is seen in balls currently available on the market. This is accomplished by bonding microscopic 

balls of butyl rubber with clay particles. This mixture is then applied to the inner layer of the 

ball, creating an airtight but still flexible boundary that keeps the gas inside the tennis much 

longer.The impact of nanotechnology on the level of competitiveness of sports in present times 

became more evident than ever during the recent 2008 Olympics. American swimmer Michael 

Phelps was able to obtain eight gold medals while breaking seven world records at the same 

time.Though their amazing athleticism cannot be doubted, neither can the effect of their high-

tech swimwear on these world record races. Nanotechnology is allowing scientists to create 

new, ultra-lightweight swimwear that allows the swimmers to practically glide through the 

water.  



In fact, testing has shown that the developers have been able to reduce the water absorbed 

by the new fabrics to only 2% of fabric weight. This is an amazing break through compared to 

the 50% absorption of previous materials made specifically for low drag swimwear. These new 

materials also have huge potential is other sports and applications. Because the material 

rejects moisture, these fabric scan be used to manufacture clothing that repels sweat, leaving 

the athletes dryer. It can also be used for bicycle riders who wish to cut down on the drag 

caused by their clothing. Like swimming, where friction reduction is an important concern, 

nano technology has made it way in to the world of racing. In particular, it has made land 

speed record setting cars even faster. To prove this, Nanotec-USAapplied their Nano-Bionics 

treatment to the Nish Motor Sports’ speed car prior to the Speed Week 2008 at the Bonneville 

Sand Flats in Utah this year. Despite using  50% less than usual mixture of Nitro Methane fuel 

mixture, they were able to obtain speed that was 37 miles per hour faster than their previous 

top speed. 

                            -AKASH. R 

                II  YEAR B.Tech Chemical  

APPLICATION OF BIO-HYBRID POLYMER NANOFIBERS 

TISSUE ENGINEERING: 

This is mainly concerned with the replacement of tissues which have been destroyed by 

sickness or accidents or other artificial means. The examples are skin, bone, cartilage, blood 

vessels and may be even organs. This technique involves providing a scaffold on which cells 

are added and the scaffold should provide favorable conditions for the growth of the same. 

Nano fibers have been found to provide very good conditions for the growth of such cells, one 

of the reasons being that fibrillar structures can be found on many tissues which allow the cells 

to attach strongly to the fibers and grow along them as shown. 

Nanoparticles such as graphene, carbon nanotubes, molybdenum disulfide and tungsten 

disulfide are being used as reinforcing agents to fabricate mechanically strong biodegradable 

polymeric Nano composites for bone tissue engineering applications. The addition of these 

nanoparticles in the polymer matrix at low concentrations (~0.2 weight %) leads to significant 

improvements in the compressive and flexural mechanical properties of polymeric Nano 

composites. Potentially, these Nano composites may be used as a novel, mechanically strong, 

light weight composite as bone implants. The results suggest that mechanical reinforcement 

is dependent on the nanostructure morphology, defects, dispersion of nanomaterials in the 

polymer matrix, and the cross-linking density of the polymer. In general, two-dimensional 

nanostructures can reinforce the polymer better than one-dimensional nanostructures, and 

inorganic nanomaterials are better reinforcing agents than carbon based nanomaterials. 

DELIVERY FROM COMPARTMENTED NANOTUBES 

Nano tubes are also used for carrying drugs in general therapy and in tumor therapy in 

particular. The role of them is to protect the drugs from destruction in blood stream, to control 

the delivery with a well-defined release kinetics, and in ideal cases, to provide vector-targeting 

properties or release mechanism by external or internal stimuli. Rod or tube-like, rather than 



nearly spherical, Nano carriers may offer additional advantages in terms of drug delivery 

systems. Such drug carrier particles possess additional choice of the axial ratio, the curvature, 

and the “all-sweeping” hydrodynamic-related rotation, and they can be modified chemically at 

the inner surface, the outer surface, and at the end planes in a very selective way. Nanotubes 

prepared with a responsive polymer attached to the tube opening allow the control of access 

to and release from the tube. Furthermore, nanotubes can also be prepared showing a 

gradient in its chemical composition along the length of the tube. 

Compartmented drug release systems were prepared based on nanotubes or nanofibres. 

Nanotubes and nanofibres, for instance, which contained fluorescent albumin with dog-

fluorescein isothiocyanate were prepared as a model drug, as well as super paramagnetic 

nanoparticles composed of iron oxide or nickel ferrite. The presence of the magnetic 

nanoparticles allowed, first of all, the guiding of the nanotubes to specific locations in the body 

by external magnetic fields. Super paramagnetic particles are known to display strong 

interactions with external magnetic fields leading to large saturation magnetizations. In 

addition, by using periodically varying magnetic fields, the nanoparticles were heated up to 

provide, thus a trigger for drug release. The presence of the model drug was established by 

fluorescence spectroscopy and the same holds for the analysis of nanotubes 

.                                                                                                                - T.DINESH  

                                                                                           II YEAR B.Tech Chemical 

NANOTECHNOLOGY - TODAY 

The current global population is nearly 6 billion with 50% living in Asia. A large proportion  of 

those living in developing countries face daily food shortages as a result of environmental 

impacts or political instability, while in the developed world there is a food surplus. For 

developing countries the drive is to develop drought and pest resistant crops, which also 

maximize yield. In developed countries, the food industry is driven by consumer demand which 

is currently for fresher and healthier foodstuffs. This is big business, for example the food 

industry in the UK is booming with an annual growth rate of 5.2% and the demand for  fresh 

food has increased by 10% in the last few years.  

The potential of nanotechnology to revolutionise the health care, textile, materials. information 

and communication technology, and energy sectors has been well-publicised. In fact several 

products enabled by nanotechnology are already in the market, such as anti-bacterial 

dressings, transparent sunscreen lotions, stain-resistant fabrics, scratch free paints for cars, 

and self cleaning windows. The application of nanotechnology to the agricultural and food 

industries was first addressed by a United States Department of Agriculture roadmap 

published in September 2003. The prediction is that nanotechnology will transform the entire 

food industry, changing the way food is produced, processed, packaged, transported, and 

consumed. This short report will review the key aspects of these transformations, highlighting 

current research in the agri food industry and what future impacts these may have.  

Nanotechnology has been described as the new industrial revolution and both developed and 

developing countries are investing in this technology to secure a market share. At present the 

USA leads with a 4 year, 3.7 billion USD investment through its National Nanotechnology 



Initiative (NNI). The USA is followed by Japan and the European Union, which have both 

committed substantial funds (750 million and 1.2 billion, including individual country 

contributions, respectively per year). The level of funding in developing countries may be 

comparatively lower, however this has not lessened the impact of some countries on the global 

stage. For example, China's share of academic publications in nanoscale science and 

engineering topics rose from 7.5% in 1995 to 18.3% in 2004, taking the country from fifth to 

second.Catching up with a focus on applications specific to the economic growth and needs 

of their countries. Iran for example has a focused programme in nanotechnology for the 

agricultural and food industry. A recent study from the Helmuth Kaiser Consultancy predicts 

that the nanofood market will surge from 2.6 billion USD to 20.4 billion USD by 2010. 

The report suggests that with more than 50% of the world population, the largest Market for 

Nanofood in 2010 will be Asia lead by China. More than 400 companies around the world 

today are active in nanotechnology research and development (R&D) and this number is 

expected to increase to more than 1000 within the next 10 years. In terms of numbers, the 

USA leads, followed by Japan, China, and the EU. An estimate by the Business 

Communications Company, a technical market research and industry analysis company 

shows that, the market for the nanotechnology was 7.6 billion USD in 2003 and is expected to 

be 1 trillion USD in 2011.6 

However, the full potential of nanotechnology in the agricultural and food industry has still not 

been realised. Globally, many countries have identified the potential of nanotechnology in the 

agri food  sector and are investing a significant amount in it. The United States Department of 

Agriculture (USDA) has set out ambitious plans to be achieved in the short, medium and long 

term, and aims to discover novel phenomena, processes and tools to address challenges 

faced by the agricultural sector. Equal importance has been given to the societal issues 

associated with nanotechnology and to improve public awareness. The UK’s Food Standards 

Agency (FSA) has commissioned studies to assess new and potential applications of 

nanotechnology in food, especially on packaging. At the same time more money has been 

given by other Government departments towards research and development which includes 

the development of functional food, nutrient delivery systems and methods for optimizing food 

appearance, such as colour, flavour and consistency. This R&D is not just restricted to 

developed countries. Developing countries such as Iran have adopted their own 

nanotechnology programmes with a specific focus on agricultural applications. The Iranian 

Agricultural ministry is supporting a consortium of 35 laboratories working on a project to 

expand the use of nanotechnology in agro sector. The ministry is also planning to hold training 

programs to develop specialized human resources in the field. They have already produced 

their first commercial nanotechnology product Nanocid, a powerful antibacterial product which 

has potential applications in the food industry. The product has also widespread applications 

in the production of various kinds of detergents, paints, ceramics, air conditioning systems, 

vacuum cleaners, home appliances, shoes and garments. India has allocated 22.6 million 

USD in its 2006 budget to the Punjab Agricultural University in Ludhiana, in acknowledgement 

of its pioneering contribution to the Green Revolution. Its research on high-yielding crop 

varieties helped boost food production in the 1960s and new projects include the development 

of new tools and techniques for the agriculture industry.  

Whatever the impacts of nanotechnology on the food industry and products entering the 

market, the safety of food will remain the prime concern. This need will strengthen the adoption 



of nanotechnology in sensing applications, which will ensure food safety and security, as well 

as technology which alerts customers and shopkeepers when a food is nearing the end of its 

shelf-life. New antimicrobial coatings and dirt repellent plastic bags are a remarkable 

improvement in ensuring the safety and security of packaged food. However, there is concern 

over the use of nanoparticles in food and its manipulation using nanotechnologies, which has 

the potential to elicit the same issues raised in the GM debate. In this context, a recent report 

from the Institute of Food Science and Technology in the UK, argues that more safety data is 

required before nanoparticles can be included in food. The report points out that current 

legislation does not force companies to label food items containing nanoparticles; and so 

consumers are unlikely to be aware of such applications in food items. It calls for an 

appropriate pre-market safety evaluation focusing on the effects of particle size as well as 

composition. The ETC group has gone further and has called for a moratorium on 

nanotechnology for agrifood. It has also accused major companies and high tech universities 

of seeking patents on new food items which may shut out innovative companies in less 

developed countries.Finally, it may be possible one day to manufacture food from component 

atoms and molecules, so-called “Molecular Food Manufacturing”. Already some research 

groups are exploring this, but still from a top-down approach, using cells rather than molecules. 

Although the practical application of such technology is far into the future, it is expected that 

this could allow a more efficient and sustainable food production process to be developed 

where less raw materials are consumed and food of a higher nutritional quality is obtained. 

                                                                                                - SHRINIDHI SATHYAN  

                                                                                           B.Tech III YEAR Chemical 

NANOTECHNOLOGY IN FUEL CELLS 

WHAT ARE FUEL CELLS? 

A fuel cell is a device which converts a fuel directly into electricity in an electrochemical 

reaction. This is in contrast to most methods of generating electricity, which use the heat from 

burning fuel to generate electricity mechanically. 

Fuel cells have the potential to be an incredibly efficient power source. They can theoretically 

operate on a wide range of fuels, and the technology can be scaled from portable fuel cells in 

laptops, up to huge stationary installations to power data centres. 

There are many limitations preventing fuel cells from reaching widespread commercial use, 

however. Expensive materials such as platinum are needed for the electrode catalysts. Fuels 

other than hydrogen can cause fouling of the electrodes, and hydrogen is costly to produce 

and difficult to store. The most efficient types of fuel cell operate at very high temperatures, 

which reduces their lifespan due to corrosion of the fuel cell components. 

Nanotechnology may be able to ease many of these problems. Recent nanotechnology 

research has produced a number of promising nanomaterials which could make fuel cells 

cheaper, light and more efficient. 

NANOTECHNOLOGY FOR FUEL CELL CATALYSTS 



The catalytic electrodes in fuel cells are most often made from platinum. It has been known 

for some time that using platinum nanoparticles instead of a solid platinum surface increases 

efficiency, and allows much less metal to be used. One potential improvement to the current 

technology is to support the platinum nanoparticles on aporous surface, such as an activated 

carbon, or nanostructures like carbon nanotubes or nanowalls. This further increases the 

accessibility of the platinum surfaces, decreasing the amount of the expensive metal which is 

needed to make an effective catalytic electrode. 

CARBON NANOTUBE CATALYST 

Modified carbon nanotubes may also be able to replace platinum in fuel cells altogether. 

Fabrication technology for carbon nanotubes is advancing rapidly, and the cheap and 

abundant raw material means that catalysts based on carbon nanotubes can be produced for 

a fraction of the cost of platinum catalysts. As platinum currently accounts for at least 25% of 

the cost of commercial fuel cells, adoption of these catalysts will remove a major barrier to 

many applications of fuel cells.By doping carbon nanotubes with nitrogen, or coating them in 

an electron-withdrawing polymer (poly chloride) the electronic properties of the nanotubes can 

be altered so as to make them effective as a catalyst. The electro catalytic activity of these 

modified nanotubes can actually be superior to that of platinum - the power output of a fuel 

cell using carbon nanotube electrodes is equal to or greater than that from the platinum 

equivalent.The nanotube electrodes are also more robust. Their catalytic activity is not 

damaged by carbon monoxide or the crossover effect when using methanol as the fuel, unlike 

platinum, which improves the lifetime of the cell. 

SELF-CLEANING CATALYSTS 

Current commercial fuel cells can only run on a limited range of fuels. Most use hydrogen, and 

some are able to use methanol or natural gas. Whilst other hydrocarbon fuels would be 

cheaper, they produce carbon monoxide and carbon soot deposits, which poison the 

electrodes of the fuel cell after a short amount of time. Running at higher temperatures 

(&gt;900C) can reduce the amount of these poisons which is produced, but that increases the 

stress on the structure of the cell, requiring costly materials for the interconnects and other 

important components. 

In 2011, researchers at Georgia Tech announced that they could modify the surface of a 

standard electrode to remove carbon deposits as they form using barium oxide nanoparticles. 

The nanoparticle coating islands on the surface, leaving plenty of space for the normal reaction 

to take place, whilst initiating an oxidation reaction that clears the catalyst surface of any 

deposits. This development will allow fuel cells to be run on coal gas, produced by gasification 

of coal, at a much lower temperature than previously, allowing savings on the materials used 

in the rest of the cell. This is also an incredibly clean way to use coal to generate energy - the 

exhaust stream is almost pure carbon dioxide, allowing easier operation of carbon 

sequestration technologies, without any intermediate purification steps.A similar fuel gas can 

also be produced by gasification of any carbon-rich material, including biomass such as wood 

or waste straw. Running fuel cells on these fuels could be a great route to large-scale 

production of carbon-neutral energy. 

 



THIN-FILM ELECTROLYTE MEMBRANES 

Most commercial fuel cell designs use a solid electrolyte, such as a conducting ceramic like 

yttria-stabilized zirconia (YSZ), or a polymer like perfluorosulfonic acid. Fuel cells of this type 

have to operate at very high temperatures. This causes a problem, as the performance of the 

cell is improved by making the electrolyte layer thinner, reducing its electrical resistance. Very 

thin electrolyte films, however, suffer mechanical damage at the temperatures required for 

efficient cell operation.In 2010, Harvard researchers developed a method of stabilizing a thin 

film of YSZ, just 100 nm thick. This was accomplished by depositing a micrometer-scale metal 

grid onto the YSZ film. This method allowed films with lateral dimensions up to the centimetre 

range. These ultra-thin electrolyte layers could significantly increase the layer density of fuel 

cells, making the overall size and weight of large installations much more favourable 

                                                                                               -ROSHAN RAJ. 
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NANOLITHOGRAPHY 

It is the branch of nanotechnology concerned with the study and application of 

fabricating nanometer-scale structures, meaning patterns with at least one lateral dimension 

between 1 and 100 nm. Different approaches can be categorized in serial or parallel, mask 

or maskless/direct-write, top-down or bottom-up, beam or tip-based, resist- based or resist-

less methods. As of 2015, nanolithography is a very active area of research in academia and 

in industry. Applications of nanolithography include among others: Multigate devices such 

as Field effect transistors (FET), Quantum dots, Nanowires, Gratings, Zone 

plates and Photomasks, nanoelectromechanical systems, or semiconductor integrated 

circuits (nanocircuitry) 

EXTREME ULTRA VIOLET 

Extreme ultraviolet (EUV) lithography is currently considered as the leading technology for 

high-volume manufacturing below sub-20 nm feature sizes. In parallel, EUV interference 

lithography based on interference transmission gratings has emerged as a powerful tool for 

industrial and academic research. In this paper, we demonstrate nanopatterning with sub-

10 nm resolution using this technique. Highly efficient and optimized molybdenum gratings 

result in resolved line/space patterns down to 8 nm half-pitch and show modulation down to 

6 nm half-pitch. These results show the performance of optical nanopatterning in the sub-

10 nm range and currently mark the record for photon-based lithography. Moreover, an 

efficient phase mask completely suppressing the zeroth-order diffraction and providing 50 nm 

line/space patterns over large areas is evaluated. Such efficient phase masks pave the way 

towards table-top EUV interference lithography systems. 

 

 



OPTICAL LITHOGRAPHY 

Optical lithography, which has been the predominant patterning technique since the advent of 

the semiconductor age, is capable of producing sub-100- nm patterns with the use of very 

short optical wavelengths. Several optical lithography techniques require the use of liquid 

immersion and a host of resolution enhancement technologies like phase- shift masks (PSM) 

and optical proximity correction (OPC). Multiple patterning is a method of increasing the 

resolution by printing features in between pre-printed features on the same layer by etching 

or creating sidewall spacers, and has been used in commercial production of microprocessors 

since the 32 nm process node e.g. by directed self-assembly (DSA). Extreme ultraviolet 

lithography (EUVL) uses ultrashort wavelengths (13.5 nm) and as of 2015, is the most 

popularly considered Next-generation lithography (NGL) technique for mass-fabrication. 

ELECTRON-BEAM LITHOGRAPHY 

Electron beam lithography or Electron-Beam Direct-Write Lithography (EBDW) scans a 

focused beam of electrons on a surface covered with an electron-sensitive film or resist (e.g. 

PMMA or HSQ) to draw custom shapes. By changing the solubility of the resist and 

subsequent selective removal of material by immersion in a solvent, sub-10 nm have been 

achieved. This form of direct-write, maskless lithography has high resolution and low 

throughput, limiting single-column e-beams to photomask fabrication, low-volume production 

of semiconductor devices, and research&amp ;development. Multiple-electron beam 

approaches have as a goal an increase of throughput for semiconductor mass-production. 

NANOIMPRINT LITHOGRAPHY 

Nanoimprint lithography (NIL), and its variants, such as Step-and- Flash Imprint Lithography, 

LISA and LADI are promising nanopattern replication technologies where patterns are created 

by mechanical deformation of imprint resist, typically a monomer or polymer formulation that 

is cured by heat or UV light during imprinting. This technique can be combined with contact 

printing and cold welding. 

Multiphoton lithography (also known as direct laser lithography or direct laser writing) patterns 

surfaces without the use of a photomask, whereby two-photon absorption is utilized to induce 

a change in the solubility of the resist. 

SCANNING PROBE LITHOGRAPHY 

Scanning probe lithography (SPL) is a tool for patterning at the nanometer-scale down to 

individual atoms using scanning probes. Dip-pen nanolithography is an additive, diffusive 

method, thermochemical nanolithography triggers chemical reactions, thermal scanning probe 

lithography creates 3D surfaces from olymers, and local oxidation nanolithography employs a 

local oxidation reaction for patterning purpose. 

VIGNESHWAR .A 

                                                                                           III YEAR B.Tech Chemical 



DOPAMINE SENDS IMMUNE SIGNALS 

The neurotransmitter pushes B cells to mature and produce antibodies against antigens 

:Nerve cells often communicate chemically. One cell releases packets of molecules called 

neurotransmitters, which then influence the behavior of another neuron. Dopamine is one such 

neurotransmitter known to carry signals in brain circuits involved in rewarding behavior and 

motor control.Now scientists report that dopamine also ferries messages between immune 

cells outside the brain to promote antibody protection. 

When a pathogen invades the body, immune cells that recognize the threat become active 

and migrate to lymph nodes or the spleen. Once there, activated T cells and B cells “talk” to 

each other through immunological synapses—similar to the structures used in nerve cell 

communication.  

 

The conversation between the cells further activates them, including triggering the B cells to 

mature and start producing antibodies to clear the infection. Ilenia Papa and Carola G. Vinuesa 

of the Australian National University and coworkers immune cells from human tonsils, spleens, 

and lymph nodes and determined that the T cells in the samples contained granules filled with 

dopamine. These granules are similar to those carrying dopamine and related 

neurotransmitters in nerve cells.In cell culture experiments, the team found that human B cells 

exposed to dopamine move proteins important in immune responses to their surfaces. This 

triggers a feedback loop that helps strengthen the synapses between T cells and B cells and 

pushes the B cells to mature. 

                                                - MOHAMED THAHMIL. H 

                  II  YEAR B.Tech Chemical 

3D BIO PRINTING 

3D bio printing is the process of creating cell patterns in a confined space using 3D 

printing technologies, where cell function and viability are preserved within the printed 

construct. Generally, 3D bio printing utilizes the layer-by- layer method to deposit materials 

known as Bio inks to create tissue-like structures that are later used in medical and tissue 

engineering fields. Bio printing covers a broad range of materials. Currently, bio printing can 

be used to print tissues and organs to help research drugs and pills. In addition, 3D bio printing 

has begun to incorporate the printing of scaffolds. These scaffolds can be used to regenerate 

joints and ligaments. The first patent related to this technology was filed in the United States 

in 2003 and granted in 2006. Bio inks are materials that mimic an extracellular matrix 

environment to support the adhesion, proliferation, and differentiation of mammalian cells. Bio 

inks distinguish themselves from traditional biomaterials such as hydro gels, polymer 

networks, and foam scaffolds due to their ability to be deposited as filaments during an additive 

manufacturing process. 

Bio ink compositions and chemistries are often inspired and derived from existing hydro gel 

biomaterials. However, these hydro gel biomaterials were often developed to be easily pipette 



and cast into well plates and other molds. Altering the composition of thesehydro gels to permit 

filament formation is necessary for their translation as bio printable materials. However, the 

unique properties of bio inks offer new challenges in characterizing material printability. 

Commonly used bio inks are Alginate-based, Gelatin- based, Decellularized ECM-based, 

Pluronics, etc. 

Alginate, for example, is an anionic polymer with many biomedical implications including 

feasibility, strong biocompatibility, low toxicity, and stronger structural ability in comparison to 

some of the body&#39;s structural material. Synthetic hydro gels are also commonplace, 

including PV-based gels. The combination of acid with a UV-initiated PV-based cross-linker 

has been evaluated by the Wake Forest Institute of Medicine and determined to be a suitable 

biomaterial. Engineers are also exploring other options such as printing micro-channels that 

can maximize the diffusion of nutrients and oxygen from neighbouring tissues. In addition, 

the defence aims to print mini organs such as hearts, livers, and lungs as the potential to test 

new drugs more accurately and perhaps eliminate the need for testing in animals.3D bio 

printing generally follows three steps, pre-bio printing, bio printing, and post-bio printing. The 

printer is optimized to be able to print skin tissue, heart tissue, and blood vessels among other 

basic tissues that could be suitable for surgical therapy and transplantation. Similarly, a 

research team at Swansea University in the UK is using bio printing technology to produce 

soft tissues and artificial bones for eventual use in reconstructive surgery. Bio printing 

technology will eventually be used to create fully functional human organs for transplants and 

drug research, which will allow for more effective organ transplants and safer more effective 

drugs.In the future: In your kitchen a 3-D printer outfitted with food cartridges cooks up 

breakfast, while across the giant printing nozzle oozes out the concrete foundation of a new 

home. 

          -UTHRA G 
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CAPTURING CARBON DI-OXIDE FROM AMBIENT AIR USING A 

POLYETHYLENEIMINE-SILICA ADSORBENT IN FLUIDISED BEDS 

Carbon capture and storage uses a combination of technologies to capture ,transport and 

store carbon di-oxide emission from large point sources such as coal or natural gas  fired 

power plants.Capturing carbon di-oxide from ambient air has been considered as a carbon 

negative technology to mitigate anthropogenic carbondi-oxide emissions in the air.The 

performance of a mesoporous silica-supported polyethyleneimine(PEI)-Silica adsorbent for 

carbon di-oxide capture from ambient air has been evaluated in a laboratory –scale Bubbling 

Fluidised Bed(BFB) reactor.The air capture test lasted for 4 and 14 days using 1Kg of the PEI-

silica adsorbent in the BFB reactor.Despite the low carbon di-oxide concentration in ambient 

air nearly 100% carbon di-oxide capture efficiency has been achieved with a relatively short 

gas –solid contact with time of 7.5s.The equilibrium carbon di-oxide adsorption capacity for air 

capture is found to be as high as 7.3%,which is amongst the highest value.The “PEI-CFB air 

capture system” mainly comprises a Circulating Fluidised Bed(CFB) adsorber and a BFB 

desorber with acarbon di-oxide capture capacity of 40t-Carbon di-oxide per day.Large 

pressure drop is required to drive the air through the CFB adsorber and also to suspend and 



circulate  adsorbents within the loop,resulting in higher electricity demand than other capture 

systems.However  the Temperature Swing Adsorption(TSA) technology adopted for the 

regeneration strategy in the separate  BFB desorber has resulted in much smaller thermal 

energy requirement.The total energy required is 6.6J/t-carbon dioxide which is comparable to 

other reference air capture system.        

               B.SOWMIYA  
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EXPLOSION AND FIRE 

There are many potential causes of explosions and fires at hazardous waste sites: • Chemical 

reactions that produce explosion, fire, or heat. • Ignition of explosive or flammable chemicals. 

• Ignition of materials due to oxygen enrichment. • Agitation of shock- or friction-sensitive 

compounds. • Sudden release of materials under pressure.  

Explosions and fires may arise spontaneously. However, more commonly, they result from 

site activities, such as moving drums, accidentally mixing incompatible chemicals, or 

introducing an ignition source (such as a spark from equipment) into an explosive or flammable 

environment. At hazardous waste sites, explosions and fires not only pose the obvious 

hazards of intense heat, open flame, smoke inhalation, and flying objects, but may also cause 

the release of toxic chemicals into the environment. Such releases can threaten both 

personnel on site and members of the general public living or working nearby. To protect 

against the hazard: have qualified personnel field monitor for explosive atmospheres and 

flammable vapors; keep all potential ignition sources away from an explosive or flammable 

environment; use non-sparking, explosion-proof equipment; and follow safe practices when 

performing any task that might result in the agitation or release of chemicals .Oxygen content 

of normal air at sea level is approximately 21 percent.  

Physiological effects of oxygen deficiency in humans are readily apparent when the oxygen 

concentration in the air decreases to 16 percent. These effects include impaired attention, 

judgment and coordination, and increased breathing and heart rate. Oxygen concentrations 

lower than 16 percent can result in nausea and vomiting, brain damage, heart damage, 

unconsciousness, and death. To take into account individual physiological responses and 

errors in measurement, concentrations of 19.5 percent oxygen or lower are considered to be 

indicative of oxygen deficiency. Oxygen deficiency may result from the displacement of oxygen 

by another gas, or the consumption of oxygen by a chemical reaction. Confined spaces or 

low-lying areas are particularly vulnerable to oxygen deficiency and should always be 

monitored prior to entry. Qualified field personnel should always monitor oxygen levels and 

should use atmosphere- supplying respiratory equipment. Radioactive materials emit one or 

more of three types of harmful radiation: alpha, beta, and gamma. Alpha radiation has limited 

penetration ability and is usually stopped by clothing and the outer layers of the skin.  

Alpha radiation poses little threat outside the body, but can be hazardous if materials that emit 

alpha radiation are inhaled or ingested. Beta radiation can cause harmful "beta burns" to the 

skin and damage the subsurface blood system. Beta radiation is also hazardous if materials 



that emit bets radiation are inhaled or ingested. Use of protective clothing, coupled with 

scrupulous personal hygiene and decontamination, affords good protection against alpha and 

beta radiation. Gamma radiation easily passes through clothing and human tissue and can 

also cause serious permanent damage to the body. Chemical-protective clothing affords no 

protection against gamma radiation itself; however, use of respiratory and other protective 

equipment can help keep radiation-emitting materials from entering the body by inhalation, 

ingestion, injection, or skin absorption. If levels of radiation above natural background are 

discovered, consult a health physicist. At levels greater than 2 mrem/hr, all site activities 

should cease until the site has been assessed by health physicists. 

Hazardous waste sites may contain numerous safety hazards such as: • Holes or ditches. • 

Precariously positioned objects, such as drums or boards that may fall. • Sharp objects, such 

as nails, metal shards, and broken glass. • Slippery surfaces. • Steep grades. • Uneven terrain. 

• Unstable surfaces, such as walls that may cave in or flooring that may give way.  

Some safety hazards are a function of the work itself. For example, heavy equipment creates 

an additional hazard for workers in the vicinity of the operating equipment. Protective 

equipment can impair a worker's agility, hearing, and vision, which can result in an increased 

risk of an accident. Accidents involving physical hazards can directly injure workers and can 

create additional hazards, for example, increased chemical exposure due to damaged 

protective equipment, or danger of explosion caused by the mixing of chemicals. Site 

personnel should constantly look out for potential safety hazards, and should immediately 

inform their supervisors of any new hazards so that mitigative action can be taken. 

         -KUMARESAN.N   
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CONCRETE FLAT PLATE-COLUMN ASSEMBLIES UNDER FIRE 

CONDITIONS 

The flat plate-column connection is a critical region in concrete structures because of the 

possible punching shear failure due to brittleness, which is aggravated in the presence of fire. 

Many studies have been carried out on flat plate-column connections in ambient conditions. 

However, only a handful of experimental works have examined this region's behaviour under 

high temperature conditions. This paper aims to present, discuss, and compare the available 

experimental tests on the mechanical behaviour of flat plate-column connections under high 

temperatures. The effects of decay on concrete material properties, as well as test 

configurations, support types, load conditions, and other parameters, are discussed. 

Moreover, this paper presents the available thermo-mechanical models that evaluate the 

behaviour of this region in fire conditions. 

The criterion for determining a structure member's endurance for a specific period of fire 

exposure is that it must neither collapse nor reach a specific temperature on the side away 

from the fire. Shear failure due to fire is generally uncommon for ordinary structures; however, 

for flat plates, the case is different. 

 



 

THERMAL ANALYSIS OF REINFORCED CONCRETE SLABS: 

In this section, the behaviour and effect of fire on concrete slabs is reviewed through a 

discussion on heat transfer and the degradation of the materials' thermal and mechanical 

properties. 

HEAT TRANSFER IN SLABS: 

In a fire, the heat transfers along all three dimensions of the slab. However, because of the 

semi-infinite configuration of the slabs (the long two-plane dimensions of the slab compared 

to its thickness), the heat transfer can be analysed as a transient (unsteady) one-dimensional 

problem. This analysis would be easy if the slab was exposed to a standard temperature-time 

curve with a uniform temperature distribution on one side. 

This nonlinearity varies significantly between the concrete and steel in reinforced concrete. 

The concrete elements show obvious nonlinear behaviour with the temperature, while the steel 

elements seem to have linear behaviour. This is because of the significant thermal-

conductivity difference between steel and concrete. The effect of the reinforcing steel bars on 

the temperature distribution is rather negligible. 

The general three-dimensional heat-conduction equation can be reduced to one dimensional 

heat conduction 

CONCRETE'S THERMAL PROPERTIES 

Thermal diffusivity is the most important property affecting concrete's thermal behaviour. 

Mathematically, the thermal diffusivity is affected by its three components under fire 

conditions: thermal conductivity, thermal capacity, and density. 

CONCRETE'S MECHANICAL PROPERTIES 

Concrete's mechanical properties play important roles in many of the proposed formulas for 

predicting the ultimate strength of slabs at elevated temperatures. It is clear from the literature 

that exposing concrete to fire temperatures leads to a serious deterioration in its mechanical 

properties.                                                                                               

-D.YOGESHRAJ  
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INDUSTRIAL ACTIVITY 

Discrimination is treating, or proposing to treat, someone unfavourably because of a personal 

characteristic protected by the law. This includes bullying someone because of a protected 

characteristic. In Victoria it is against the law to discriminate against you because of your 

industrial activity. 



What is industrial activity? 

Industrial activity is about being part of of an industrial organisation, such as a trade union or 

chamber of commerce. This can include being a member of an industrial organization 

participating in the lawful activities of an industrial organization organising or promoting a 

lawful activity for an industrial  organisation or advancing the views of an industrial 

organisation.It also includes when you refuse to join and/or participate in an industrial 

organisation. An industrial organisation includes an organisation of employees such as a trade 

union, an association of employers such as a local chamber of manufacturers, or any other 

group established for people in a particular industry, trade, profession or business. It also 

includes a formal or informal group of employees that represents the interests of employees. 

Examples of industrial activity discrimination 

Zoe is a casual worker in a textile factory. Her employer tells everyone that the mandatory 

clock-on time for all workers will now be 8.00 am. Zoe is concerned that this will make it more 

difficult for employees with children to get to work on time. Zoe organises an informal meeting 

of employees to negotiate the policy with management. After the meeting, Zoe’s manager cuts 

her work hours by 50 per cent, saying, ‘You’re a trouble maker, organising meetings to fight 

the company. You need to learn to fit in Ally is asked about her industrial activities at a job 

interview and is then refused the job because of her answer, despite being the best candidate. 

Where can discrimination occur? 

Discrimination is against the law when it occurs in an area of public life such as clubs, schools 

and shops, or in the workplace. 

Are there any exceptions? 

The Equal Opportunity Act 2010 includes some exceptions, which mean that discrimination 

will not be against the law in particular circumstances. Positive steps can also be taken to help 

disadvantaged groups using special measures, which is not discrimination under the law. If 

an exception or special measure does not apply, in some circumstances an exemption from 

the Act may be sought from the Victorian Civil . 

                                                                                                          MASI PREETHI.M 
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ACCIDENT PREVENTION 

Accident prevention refers to the plans, preparations and actions taken to avoid or stop an 

accident before it happens. Accidents can be classified as unplanned and unexpected events 

giving increased risk of injury, ill health, death and loss of property, damage to environment or 

any combination of thereof. Accident prevention includes all measures taken in an effort to 

save lives, escape from injury, lessen the degrees of injury, reduce loss of properties, 

treatment and compensation costs, production and time loss, and morale loss of the 

concerned organization. 



 "Prevention is better than a cure" is an old and popular proverb, which means it is better to 

stop bad things from happening, than to fix them after they have already happened. Accidents 

are preventable, but steps must be taken to prevent them. It is a legal obligation of 

organizations to comply with the laws, standard practices, and safety observations to avoid 

emergencies and accidents. 

Many accidents occur on development Educationers. These factors include unsafe acts, un-

mindfulness, negligence, lack of knowledge and training. Another leading factor of accidents 

is working conditions. Unsafe working conditions can include faulty machines, faulty designs, 

substandard processes, occupational hazards, fire and other hazards, etc.. Accidents will 

continue to happen if preventative measures are not taken. Accident prevention can be 

achieved by commitment and cooperation between management, safety programs, safety 

culture and accountability. Prevention requires the following actions: 

Hazard identification by risk assessment .Removal of unsafe work by research and 

development .Removal of unsafe machines, tools and improvement of working conditions and 

environments 

ACCIDENT RATE: 

  Accident rate is an indicator of the state of health and safety at work place. It provides an 

outline for measuring the degree to which the workers are protected from work related hazards 

at their work place. Occupational safety and health administration (OSHA) provides a simple 

mathematical calculation to determine the accident rate:Accident rate = number of accidents 

x 2,00,000/number of total employee work hours An accident rate is also known as incidence 

rate. 

HUMAN FACTORS CAUSING ACCIDENTS: The following human factors are common 

causes of accidents: 

Memory - Memory lapse may occur at any time. Judgment and reasoning power - May be 

reduced due to many factors .Attention - Failure to remain attentive or lack of attention. 

Delayed or false sensation of the sensory organs - Failed senses that could otherwise 

stimulate a response to avoid the accident. Competence - Lack of competence and experience 

.Skills - Skll level of individuals is important in any accident avoidance Personality - Some are 

compromising while others are hardliner .Attitude - Negligence, arrogance, boldness and 

overconfidence etc. Risk perception - Poor risk perception due to poor knowledge and 

experience Individual characteristics - Anger, temper, curiosity etc.  

Accidents that are caused due to human factors may be prevented or reduced by the following 

preventative measures: 

Training and awareness Supervision, monitoring and controlling Feedback and reports 

Frequent inspections and audits Skill development Education 

 

 



TOTAL LOSS APPROACH: 

The total loss approach is a method for reviewing all accidents and near miss incidents and 

placing a strong emphasis on developing measures to prevent similar accidents from occurring 

in the future. This method also requires that all potential causes for accidents be evaluated 

and that controls be established for these exposure. 

         R. SHUNMATHI 
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SMOKE DETECTORS 

Fire alarms are far and away the number one lifesaver when it comes to fires in the home. In 

fact, two-thirds of all fire deaths occur in homes with either no working smoke alarm, or no 

alarm period. In many cases, deaths are the result of an alarm not working properly, most 

often due to issues with the battery (no battery, dead battery, not connected properly). Fire 

alarms seem like such a small part of your home and get all too easily overlooked, but they’re 

perhaps the most important pieces of hardware in your abode. Utilizing the following tips will 

drastically reduce the chances of a deadly re in your home: There are two types of alarms: 

ionization (better at detecting “flaming” fires) and photoelectric (better at detecting 

“smoldering” fires). Ionization is the most common, as it’s cheaper and can detect minute 

amounts of smoke. Your absolute safest bet is to get a dual sensor alarm that utilizes both 

technologies. Test your alarms (all of them!) monthly by hitting the “test” button. If the alarm 

doesn’t work, first replace the battery and try again. If it still doesn’t work, replace the entire 

alarm. 

Replace the alarm itself every 10 years or when the “test” button fails, whichever comes first. 

When replacing units, fire officials recommend installing alarms powered by sealed-in, long-

life batteries. You’ll never hear the low battery chirp again and never have to worry about your 

alarms being disabled and unable to sound in an emergency during the 10-year life of the 

alarm.  Do not disconnect when cooking. Cooking is the leading cause of home fires, 

especially around the holidays when ovens and stovetops are used all day long. If the alarm 

goes off, the tendency can be to just disconnect it for the time being. Instead, turn on your 

range fan, put a fan near the alarm, open windows, etc. 

FIRE EXTINGUISHERS 

Having fire extinguishers in your home and knowing how to use them is a crucial part of your 

home’s emergency plan. While it can be tempting to use an extinguisher for any fire in your 

home, you have to be aware of the fact that they should really only be used for fires that are 

very small and contained — for example in a wastebasket or a small fire in a pot on the 

stovetop. The number one priority is still the safety of everyone in the home, so if a room 

begins to quickly fill with smoke, exit the house immediately and don’t try to be the hero. First, 

determine if the fire is one you can handle with your extinguisher. If it’s taller than you, or the 

room is filled with smoke, get everyone out of the house. Position yourself with your back to 

an escape, so you can make a quick getaway if necessary. Don’t back yourself into a corner 

with just an extinguisher in hand. Pull the pin. Aim the nozzle at the base of the fire. Hitting the 



tops of the flame with the extinguisher won’t be effective. You’ve got to smother the sucker at 

its base. Squeeze the trigger. In a controlled manner, squeeze the trigger to release the agent. 

Sweep from side to side. Sweep the nozzle from side to side until the fire is put out. Keep 

aiming at the base while you do so. Most extinguishers will give you about 10-20 seconds of 

discharge 

         BHARATHAN.U 
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SAFETY CULTURE AND REASONS FOR RISK-TAKING AT A LARGE 

STEEL-MANUFACTURING COMPANY: 

INVESTIGATING THE WORKER PERSPECTIVE. 

Workers in the steel-manufacturing industry face many safety risks due to the nature of the 

job.How well safety procedures and regulations are followed within an organization is 

considered to be influenced by the reigning culture of the organization. The aim of this study 

was to investigate and describe safety culture and risk-taking at a large steel-manufacturing 

company in Sweden by exploring workers’ experiences and perceptions of safety and risks. 

Ten focus group interviews were conducted with a total of 66 workers. In the interviews, the 

situation of safety at work was discussed in a semi-structured manner. The material was 

analyzed inductively using qualitative content analysis.  

1.Acceptance of risks, one simply has to accept the safety risks of the work environment.  

2.Individual responsibility for safety, the responsibility for safe procedures rests to the largest 

extent on the individual. 

 3. Trade-off between productivity and safety, these are conflicting entities, wanting to produce 

as well as wanting to work safely. 

 4. Importance of communication, it is needed for safety actions to be effective 

 5. State-of-the-day and external conditions, an interplay between these factors affect risk-

taking. The findings of this study are interpreted to be in line with a socio technical 

understanding of safety culture and risk-taking.                                                   

             GAYATHRI.M 
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INDUSTRIAL SAFETY CULTURE 

CREATING A SAFETY CULTURE: 

A safety culture is a broad, organization-wide approach to safety management. A safety 

culture is the end result of combined individual and group efforts toward values, attitudes, 

goals and proficiency of an organization’s health and safety program.  In creating a safety 

culture, all levels of management are highly regarded on how they act toward workers and on 

a day-to-day basis. Upper management commitment to workplace safety helps workers take 

it more seriously and translates into a safer work environment for everyone. Responsibility for 

encouraging the safety culture may start with management, but it trickles down to each 

individual in the company. Everyone has a part in keeping themselves and others safe. 

 One option to assist management with building a safety culture is to appoint a champion at 

each location. This person is  responsible for understanding what it will take to build a safety 

culture at his or her location, including current hazards, areas for improvement, and necessary 

employee training for improved safety practices. This person may also gather incident reports 

and conduct accident investigations. In many organizations, this person may be a safety 

manager but could also be a human resources representative, a shift manager or facility 

manager, depending on company resources. 

CULTURE-BUILDING TIPS 

Creating an effective safety culture is an ongoing process and is a large commitment on behalf 

of the entire company, however, the effort results in a positive attitude toward safety and a 

reduction in accidents and incidents. Here are a couple of tips from OSHA  to get you started 

on building a strong safety culture at your organization: 

1. Define safety responsibilities: Do this for each level within your organization. This should 

include policies, goals and plans for the safety culture. 

2. Share your safety vision: Everyone should be in the same boat when establishing goals and 

objectives for their safety culture. 

3. Enforce accountability: Create a process that holds everyone accountable for being visibly 

involved, especially managers and supervisors. They are the leaders for a positive change. 

4. Provide multiple options: Provide different options for employees to bring their concerns or 

issues full-face. There should be a chain of command to make sure supervisors are held 

accountable for being responsive. 

5. Report, report, report: Educate employees on the importance of reporting injuries, first aids 

and near misses. Prepare for an increase in incidents if currently there is under-reporting. It 

will level off eventually. 

6. Rebuild the investigation system: Evaluating the incident investigation system is critical to 

make sure investigations are conducted in an effective manner. This should help get to the 

root cause of accidents and incidents. 



7. Build trust: When things start to change in the workplace, it is important to keep the water 

calm. Building trust will help everyone work together to see improvements. 

8. Celebrate success: Make your efforts public to keep everyone motivated and updated 

throughout the process 

The risks and dangers that make us want “safety” do not derive from cultural factors. They 

derive from the work itself, the actual tasks that have to be performed that bring various kinds 

of risks with process. them. Culture may have influenced the design of those tasks and cultural 

factors may influence the kinds and degrees of risk we want to take, but if we want to increase 

safety itself in a given work situation the members of the subcultures, the designers, operators 

and executives must align their interests and work together to minimize those risks that worry 

them most. That will produce an effective safety program which will consist of many 

components, sets of rules and regulations, training programs, and systems of monitoring. 

Such a program will gradually change behavior that will make things safer for both operators 

and public, and, as those behaviors become habits and standards, they will become 

embedded in the cultures of those organizations. 

            M.THENMOZHI 
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APPLICATIONS OF NANOSCIENCE IN INDUSTRIAL SAFETY 

As nanotechnology is advancing, so is the extension for its business development. The 

extensive variety of potential items and applications gives nanotechnology its tremendous 

development prospects. It has been estimated that the worldwide nanotechnology industry will 

develop to reach US$ 75.8 Billion by 2020. In such a situation, tremendous open door lies for 

industry members to tap the quickly developing business sector.  

Significant contributions are expected to environmental and climate protection from Nano 

technological products, processes and applications are expected to by saving raw materials, 

energy and water as well as by reducing greenhouse gases and hazardous wastes.  

Usage of nano materials promises certain environmental benefits and sustainability effects. 

Some of them are Nanoparticles for water purification, Nanoparticles for neutralization of toxic 

materials, Exposure and risk evaluation of nanomaterial, Toxicity of nanomaterials, 

Characterization of nanomaterials for toxicity assessment, Risk management of 

nanomaterials, Inhalation studies for safety assessment of nanomaterials.  

Potential adverse health impacts of fibrous nanomaterials. Engineered nanomaterials & 

Biological interactions, Toxicity screening and intracellular detection of nanomaterials , 

Nanotoxicity in cells, Need & Impact of Global regulations on nanomaterials Health and safety 

implications of Engineered Nanomaterials, Industrial Safety measures for workers at the Nano 

manufacturing hubs. Bioaccumulation, biodegradability of nanomaterials.                                                                                                                                                                         

              M.DEEPTHISHIVANI  
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BIO-MATERIALS IN DRUG  

RELEASE AND DEGRADATION OF MICROENCAPSULATED SPINOSAD 

AND EMAMECTIN BENZOATE 

 The dynamics of release and degradation of the microencapsulation formulation containing 

spinosad (SP) and emamectin benzoate (EM) were evaluated in the present study. SP and 

EM were microencapsulated using biodegradable poly-lactic acid (PLA) as the wall material. 

Their release from and degradation within the prepared SP and EM microspheres (SP-EM-

microspheres) were studied. It was found that the encapsulation significantly prolonged the 

insecticide release. The release could be Further extended if the external aqueous phase was 

pre-saturated with the insecticides and the microspheres were additionally coated with gelatin. 

On the other hand, increasing the water content of the emulsion or the hydrophilic 

polycaprolactone (PCL) content in the PLA/PCL mixture accelerated the release. Due to the 

photolysis and hydrolysis of SP and EM by sunlight, the toxicity of the non-encapsulated 

insecticides in water declined continuously from 0 through the 9th day (d), and dissipated in 

13 d. In contrast, an aqueous suspension containing 5% SP-EM-microspheres maintained a 

mostly constant toxicity to Plutella xylostella for 17 d. The biodegradable SP-EM-microspheres 

showed significantly higher long-term toxicity toP. Xylostella due to lower release, reduced 

photolysis and hydrolysis of the encapsulated insecticides, which were affected by the varied 

preparation conditions.  

                                                                                                                    L SNEHA 

                                                                                        II YEAR B.Tech Chemical 

 

NEW BONE HARD BIOMATERIALS FOR SURGICAL SCREWS 

Football players, skiers, tennis players -- they all fear a crucial ligament rupture. If the knee 

ligaments are damaged the patient usually has to undergo a surgery to restore the stability of 

the joint. In the surgical procedure the torn ligament is replaced by a piece of tendon from the 

leg, which is fixed to the bone by means of an interferential screw. The problem is that the 

screws are made of titanium. After a certain time the patient has to undergo a further surgery 

so that the material can be removed. 

Researchers at the Fraunhofer Institute for Manufacturing Engineering and Applied Materials 

Research (IFAM) in Bremen want to spare cruciate ligament victims and other bone patients 

this additional procedure. They have therefore developed a screw which is biocompatible and 

also biodegradable over time."We have modified biomaterials in such a way that they can be 

formed into robust bioactive and resorbable screws by means of a special injection molding 

process," explains Dr. Philipp Imgrund, head of the biomaterial technology department at 

IFAM. "Depending on the composition they biodegrade in 24 months." 



Biodegradable screws made of polylactic acid are already used in the medical field, but they 

have the disadvantage that when they degrade they can leave holes in the bone. The IFAM 

researchers have therefore improved the material and developed a moldable composite made 

of polylactic acid and hydroxylapatite, a ceramic which is the main constituent of the bone 

mineral. "This composite possesses a higher proportion of hydroxylapatite and promotes the 

growth of bone into the implant," says Imgrund. 

The engineers at IFAM have developed a granulate from the biomaterials which can be 

precision-processed using conventional injection molding methods, obviating the need for any 

post-processing such as milling. The complex geometry is achieved in a net-shape process, 

producing a robust screw. The properties of this prototype come very close to those of real 

bone. Its compressive strength is more than 130 newtons per square millimeter, whereas real 

bone can withstand between 130 and 180. What's more, the injection molding process has a 

positive side effect. Normally, the powder injection molded part has to be compressed at very 

high temperatures of upto 1400° Celsius."We only need 140 degrees for our composite 

materials," says Imgrund. In future the engineers intend to develop other bioimplants using 

their energy-saving process. 

        C M ROOPAVARSHINI 
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TECHNICAL QUIZ 

1. For a turbulent flow past a flat plate, when no form drag is present, the friction 
factor f and the Chilton-Colburn factor Jd are related as 
 
A f and Jd cannot be related 
B f is equal to Jd 
C f is greater than Jd 
D f is less than Jd 
 

2. In an ideal gas mixture, the fugacity of a species is equal to its 

A Chemical potential 

B Vapour pressure 

C Partial pressure 

D None of these 

 

3.The main feature of Carnot refrigeration cycle is that , it 

A Transfers heat from high temperature to low temperature 

B Accomplishes the reverse effect of the heat engine 

C Does not need the addition of external work for its functioning 

D None of these 

 

4.As pressure approaches zero, the ratio of fugacity to pressure (f/P) for a gas 

approaches 

A An indetermediate value 

B Unity 

C Zero 

D Infinity 

 

5. Diffusivity of gaseous at atmospheric pressure in (square cm)/sec and liquids in 

(square cm)/sec is 

A Less than 1 &amp; 10^-5 

B Greater than 1 &amp; 10^-3 

C Greater than 1 &amp; 10^-2 

D Greater than 1 &amp; 10^-4 

 

 

6.The variation of heat of reaction with temperature at constant pressure is given 

by the ______ law. 

A Antoine’s law 

B Kelvin’s law 

C Dalton’s law 

D Kirchoff’s law 

 

7. Throttling process is a/an ________ process. 

A Reversible and constant enthalpy 



B Reversible and isothermal 

C Irreversible and constant enthalpy 

D Reversible and constant entropy 

 

8. Entropy of a substance remains constant during a/an _______ change 

A Reversible isothermal 

B Irreversible isothermal 

C Reversible adiabatic 

D Irreversible isothermal 

 

9. Heat of a _______of a fuel is called is calorific value 

A Combustion 

B formation 

C reaction 

D vapourisation 

 

 

 

10. A solution with reasonably permanent pH is called a ______solution. 

A non-ideal 

B Buffer 

C Ideal 

D Colloidal 

 

                      MUTHAMIL SELVI.M 

               III YEAR B. Tech Chemical 

          

ANSWER 

1. c, 2.c, 3.b, 4.b, 5.a, 6.d, 7.c, 8.c, 9.c, 10.b 
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EFFECTIVE TREATMENT OF INDUSTRIAL EFFLUENTS USING IMMOBILISED MEMBRANE BIOREACTOR 

 

Effluents from textile industries are the sources for polluting water bodies and lands as well as the 

whole environment. Phenol and Chromium are the two major pollutants present in the effluent 

besides many organic, inorganic and heavy metal contaminants. The hazardous nature, toxicity and 

exposure have designated Cr (VI) and Phenol as priority pollutants. There are many physical and 

chemical treatment methods available for the removal of both phenol and chromium but all these 

methods have problems associated such as secondary effluent, hazardous and harmful end 

products, high energy consuming, non-economic etc. In order to overcome this, biological treatment 

can be adapted because of its eco-friendly and economic processes facilitating complete removal of 

the pollutants. In this study simultaneous removal of phenol and Cr (VI) was achieved with the help 

of two indigenous microorganisms Pseudomonas putida (MTCC 1194) and Escherichia coli (NCIM 

5051).The textile mill effluent was treated in a bioreactor at optimum conditions such as pH 7, 

temperature 30ᴼC, 12 hours inoculums age, 5% inoculums, and agitation at 200 rpm and DO 100 

mg/l. The effluent analysed after treatment indicates that along with the major pollutant such as 

phenol and Cr (VI) other heavy metals also attained their permissible limits. The cytological and 

morphological changes that occurred in the cells of the microorganisms both before and after 

treatment were observed. The mixed culture of microorganisms were capable of removing both the 

contaminants in one set of experiment that made the approach cost effective, time shaving. The 

simultaneous utilization of toxic intermediates was possible through the method. The studied 

indigenous organisms can be very well applied for the treatment of effluents containing the multiple 

contaminants such as phenol and chromium. 

 

Keywords:Effluent, chromium, phenol, Pseudomonas putida, Escherichia coli 
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CARBON CAPTORE USING SOLAR ENERGY 

The urgent implementation of emissions control measures is inhibited in part by the expense of 

carbon capture technology. A large part of the cost of amine based approaches is in the heat 

regeneration of the absorbent. An alternative way to do this could be through use of abundant 

solar energy. In a new approach, direct chemical action on the absorbed CO2 was achieved by 

use of a reversible photoacid. Irradiation of the CO2 loaded solution resulted in CO2 removal by 

action of light. 
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MODELLING OF ROTATING REVERSE OSMOSIS SYSTEM 

BASED ON TAYLORCOUETTE FLOW AS A NOVEL METHOD 

TO REDUCE CONCENTRATION POLARIZATION AND 

FOULING 

 Reverse osmosis (RO) is a compact and efficient process for the removal of ionic and organic 

pollutants from contaminated water. However, flux decline and rejection deterioration due to 

concentration polarization and membrane fouling hinders the application of Reverse Osmosis 

technology reducing permeate flux for high capacity and high concentration feed. Among 

various anti-fouling techniques, rotating filtration, which takes advantage of high shear and 

Taylor-Couette flow instabilities, has potential to the control flux decline related to concentration 

polarization and membrane fouling. Here a Rotating RO system was modelled and studied 

based on literature data as a novel method to reduce fouling and concentration polarization.  

              A Dynamic model based on RO membrane transport incorporating concentration 

polarization is used to predict the performance of a rotating RO system. Operating parameters 

such as rotational speed and trans-membrane pressure play an important role in determining 

flux and rejection in rotating RO. 
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EXTRACTION OF PETROLEUM PRODUCTS FROM PLASTIC 

In recent years there is a great demand for petroleum products,such a demandable 

Petroleum products can be extracted from the  waste plastic. Plastic from municipal waste 

was collected .  It was sorted out based on the types like (HDPE,LDPE,PVCE,etc.). They 

were graded into nearly uniform size by crushers, cutter and shredder and it is maintained at 

a temperature between 350-600˚C  and atmospheric pressure. The graded products was 

heated just to melt it so that extraneous impurities such as clay, hardmetal,sand,etc. settles 

at the bottom.The vapour which comes out of the reactor can be distilled to obtain different 

fractions of petroleum projects. Catalyst and the different products are separated and 

used.The various properties of the products obtained were then tested and compared with 

the actual values for petroleum products. Various petroleum products can be obtained from 

waste plastic, such that environmental pollution can be controlled and useful products are 

obtained. 
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ADVANCED OXIDATION PROCESS FOR WASTE WATER TREATMENT 

Advanced oxidation processes (AOPs) were first proposed in the 1980s for drinking 

water treatment and later were widely studied for treatment of different wastewaters. During the 

AOP treatment of wastewater, hydroxyl radicals (OH·) or sulfate radicals (SO4-) are generated 

in sufficient quantity to remove refractory organic matters, traceable organic contaminants, or 

certain inorganic pollutants, or to increase wastewater biodegradability as a pre-treatment prior 

to an ensuing biological treatment. In this paper, we review the fundamental mechanisms of 

radical generation in different AOPs and select landfill leachate and biologically treated 

municipal wastewater as model wastewaters to discuss wastewater treatment with different 

AOPs. Generally, the treatment efficiencies rely heavily upon the selected AOP type, physical 

and chemical properties of target pollutants, and operating conditions. It would be noted that 

other mechanisms, besides hydroxyl radical or sulfate radical-based oxidation, may occur 

during the AOP treatment and contribute to the reduction of target pollutants. Particularly, we 

summarize recent advances in the AOP treatment of landfill leachate, as well as advanced 

oxidation of effluent organic matters (EfOM) in biologically treated secondary effluent (BTSE) for 

water reuse. 
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ALGAL BIOFUELS 

The term “algae” refers to a great diversity of organisms from cyanobacteria to giant 

kelp. Most algae covert sunlight into energy in a similar manner as plants; however the 

genetic diversity of the many different kinds of algae gives researchers an incredible number 

of unique properties that can be harnessed to develop promising algal biofuel technologies. 

The key to algae's potential as a renewable fuel source lies in the high productivities of algal 

biomass that can be grown in a given area; some researchers say algae could be 10 or even 

100 times more productive than traditional bioenergy feed stocks. Achieving the potential for 

these high productivities in real-world systems is a key challenge to realizing the promise of 

sustainable and affordable algal biofuels. Once harvested, algae can be readily processed 

into the raw material to make fuel for cars, trucks, trains, and planes. Algae are organisms 

that grow in aquatic environments and use light and carbon dioxide (CO2) to create 

biomass. There are two classifications of algae: macro-algae and microalgae. Microalgae 

have long been recognized as potentially good sources for biofuel production because of 

their relatively high oil content and rapid biomass production. Algal biomass contains three 

main components: carbohydrates, proteins, and lipids/natural oils. Because the bulk of the 

natural oil made by microalgae is in the form of tricyl-glycerol, which is the right kind of oil for 

producing biodiesel, microalgae are the exclusive focus in the algae-to-biodiesel arena. In 

addition to biodiesel, microalgae can also be used to generate energy in several other ways. 

Some algal species can produce hydrogen gas under specialized growth conditions. The 

biomass from algae can also be burned similar to wood or anaerobically digested to produce 

methane biogas to generate heat and electricity. Algal biomass can also be treated by 

pyrolysis to generate crude bio-oil. Microalgae are an ideal biodiesel feedstock, which 

eventually could replace petroleum-based fuel due to several advantages, such as high oil 

content, high rates of production, less land, etc. Currently, algal biodiesel production is still 

too expensive to be commercialized. Due to the static costs associated with oil extraction 

and biodiesel processing and the variability of algal biomass production, cost-saving efforts 

for algal oil production should focus on the production method of the oil-rich algae itself. We 

expect this new approach to dramatically reduce the cost without any loss of quality, and 

hence make mass production viable. 

KEYWORDS: algal biomass, tricyl –glycerol, anaerobic digestion,pyrolysis. 
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ANTIOXIDANT FACE WASH USING VEGETABLE 

 

  Now-a-day, there are so many skin diseases that are affecting our health. One of the 

bestpowerful anti-oxidizing agents is Lycopene. Lycopene are extracted from the red fruits & 

vegetable. Especially from tomato, pomegranate, apple & watermelon. Lycopene prevents 

skin diseases like Dull Skin, Sun Burn, Itchy Skin, Dark Spots, Oily Skin, Skin Darkening, 

Pores and also prevents the heart diseases and cancer. It has the ability to protect our skin 

from the damage induced by pesticides. Lycopene in combination with other anti -oxidant 

such asVitamin C, prevents the redness and skin sensitivity induced by UV- radiation 

(including DNA damage) and it also potentially prevents the photo damage of the skins 

connective tissues. The proposed idea is to synthesize a face wash with an antioxidant 

(Lycopene). The antioxidant is extracted from various vegetable peels and pulp wastes 

(above mentioned) using the steam distillation process. And the extract is added in a 

concentration to the soap base and the face wash is synthesized. 
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WASTE WATER TREATMENT BY PHYTOREMEDIATION 

(Using Aquatic Plants) 

 

  Phytoremediation is a process of waste utilization and conversion by plants which 

Includes such techniques as:phytoextraction,phytodegradation, 

phytovolatilization,rhizofiltration (phytofiltration) and phytostabilization. This review provides 

definitions and brief description of phytoremediation techniques and gives examples of their 

successful use.Increasing urbanization, industrialization and over population is one of the 

leading causes of environmental degradation and pollution. Heavy metals such as Pb, Zn, 

Cd, As etc. are one of the most toxic pollutants which show hazardous effects on all living 

livings. Lead is one such pollutants which disrupts the food chain and is lethal even at low 

concentrations.The prevailing purification technologies used for removal of contaminants 

from wastewater are not only very costly but causes negative impact on ecosystem 

subsequently. Phytoremediation, an ecofriendly technology which is both ecologically sound 

and economically viable is an attractive alternative to the current cleanup methods that are 

very expensive. This technology involves efficient use of aquatic plants to remove, detoxify 

or immobilize heavy metals. The purpose of this review was to assess the current state of 

phytoremediation as an innovative technology and to discuss its usefulness and potential in 

the remediation of lead contaminated water. 

 

Keywords : Heavy metals, Lead, Wastewater, Phytoremediation, Aquatic plants. 
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 REMOVAL OF COLOUR FROM TEXTILE DYE EFLUENT USING 

MIXED ADSORBENTS 
   

 Textile industry is one of the most important and rapidly developing industrial 

sectors. India has a large network of textile industries of varying capacity of about 10,000 

garments manufacturing. The characteristics of textile effluent are generally high because of 

use of many dyes and alkaline substances. The pH of textile effluent is generally high due to 

alkaline substances. There are several methods available for removal of colour from textile 

effluent such as ion exchange, coagulation and flocculation, adsorption etc. Among all these 

methods adsorption is still a procedure for removal of colour and heavy metals. In India, 

Tirupur city is famous for the textile industry as well as it is more polluted city due to the 

wastewater produced in those industries. It contain more amount of dyes present in it and it 

is left to mix it with sea water directly without treating them. Fruit peel waste is used as 

adsorbent for removal of colour. In this paper, we are using additional adsorbent (wood saw 

dust) in order to improve the efficiency of adsorption of colour. It is found that, the colour of 

textile dye effluent changes from dark brown to light brown colour.  
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ANAEROBIC CO-DIGESTION PROCESS FOR BIO GAS 

Globally, there is increasing awareness that renewable energy and energy efficiency are vital for 

both creating neweconomic opportunities and controlling the environmental pollution. AcoD 

technology is the biochemical process of biogas production which can change the complex 

organic materials into a clean and renewable source of energy. AcoD process is a reliable 

alternative option to resolve the disadvantages ofsingle substrate digestion system related to 

substrate characteristics and system optimization. This paper reviewed the progress and 

challenges of AcoD technology, and the contribution of different techniques in biogas production 

engineering. As the applicability and demand of the AcoD technology increases, the complexity 

of the system becomes increased, and the characterization of organic materials becomes 

volatile which requires advanced methods for investigation. Numerous publications have been 

noted thatADM1 model and its modified version becomes the most powerful tool to optimize the 

AcoD process of biogas production, and indicating that the disintegration and hydrolysis steps 

are the limiting factors of co-digestion process. Biochemical methane potential (BMP) test is 

promising method to determine the biodegradability and decomposition rate of organic 

materials. The addition of different environmentally friendly nanoparticles can improve the 

stability and performance of the AcoD system. Furthermore, using advanced simulation 

approaches and characterization methods of organic wastes can accelerate the transformation 

to industrializations, and realize the significant improvement of biogas production as a 

renewable source and economically feasible energy in developing countries, like China,India. 

Finally, the review reveals, designing and developing a framework, including various aspects to 

improve the biogas production is essential. 

Keywords: Anaerobic co-digestion, Biogasproduction ,Biochemical methane potential  
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NANOCRYSTALS BIO-POLYMER FROM AGRO-INDUSTRIAL 

WASTES 

  Lignocellulosic biomass from oil palm agro-industrial waste is highly potential 

to be valorised into cellulose polymer in nanoscale, which is useful for various 

applications. The present study discussed the synthesis of cellulose nanocrystal 

(CNC) from oil palm trunk (OPT) biomass via chemical-sonication process. 

Cellulosic biomass from oil palm are cheap and readily available fiber source 

throughout the year. Bio-components present in oil palm biomass, cellulose is the 

primarystructural building block of trees, which can be extracted for pulp and paper 

industry. Synthesis of cellulose from oil palm trunk biomassis done by sonication 

process. The major advantages of cellulose are including excellent mechanical 

strength, non-toxic and biodegradability and high availability to diverse surface 

functionalities for different applications. With all these superior properties, cellulose 

has a great potential in applications such as strength enhancers in paper, as 

additives to composites, polymer reinforcement, films and barrier coating, water 

treatment, oxygen barriers for food packaging, electronics, cosmetic, 

pharmaceuticals and biomedical devices. 

Keywords:Cellulose,Oil palm trunk , Sonication process , biodegradability 
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  ADVANCED SEPARATION PROCESS 

 Separation techniques are integral unit operation in most of the modern chemical, 

pharmaceutical and other process plants. There are many standard and conventional 

separation techniques available in the market and these techniques are quite common and the 

relevant technologies were developed. On the other hand, newer separation processes, like, 

membrane based techniques, chromatographic separation, super critical fluid extraction etc.., 

are gaining importance in modern days plants. Some separation process has both advantage 

and disadvantage so to overcome this new technique process can be found and practiced. This 

paper is about overcoming the demerits of old technique and found, practice and implementing 

the new techniques. The new techniques are Membrane and chromatographic based separation 

and few are there for separation process.  

KEYWORDS:Separation process, Old technique, Unit operation.  
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THE HYBRID PROCESS IN EXTRACTING THE PIGMENT FROM SPENT 

COFFEE GROUND 

 

 Many of waste disposed into the environment that effects the environment as land or 

water or air pollution. So that waste can be reused and can extract a new product. In such 

among waste is spent coffee ground is polluting the land while disposing.  Spent coffee ground 

can be reused in many ways and can get a new product like pigment, caffeine, cleaning agent, 

additives in food etc..,. This project deals in reusing the spent coffee ground and producing a 

pigment. This pigment has application that is used in producing biodiesel and also in emulsion 

for painting purpose. The components of paint are pigment, thinner, binders, solvents. The 

pigment is made of chemicals mostly so to avoid it this type of pigment can be used. It is water 

soluble so it can be used for decorative purpose. 

KEYWORD:Pigment, Pollution, Spent Coffee Grounds, Paint, Decorative purpose. 
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HERBAL TOOTH PASTE FROM JATROPHA 

CURCAS 

 Jatrophacurcas is a flowering plant in spurge family. From the branch of 

Jatrophacurcas, an liquid is extracted. These  liquid is tested for the determination of calcium 

content.  Then the process is evaporated.The basic paste ingredients is mixed thoroughly with 

the extracted liquid. Then the mixture is foamed for the temperature about 98°c .This makes a 

paste formation. The most common toothpaste certified lab tests has to be followed.Then these 

samples should be trialed by different catre people. 

 

SABAREESAN.S , SHANMUGA SUNDARAM.S 

KONGU ENGINEERING COLLEGE . 

 

 



METHANE (CH4) GAS FROM GARBAGE WASTE 

 

 

   Bio-gas is 60-80% methane and is created by a process termed anaerobic digestion. Anaerobic digestion 

is carried out by a range of bacteria. Initially carbon dioxide is produced aerobically by decomposing waste 

organic matter until an anaerobic environment is created. After the initial digestion of a group of bacteria 

known as Methanogens convert the feedstock (fruits, vegetables) into methane and carbon dioxide.  

Normally one-ton garbage waste will produce 40kg methane gas it can fill 2LPG Cylinder. IN INDIA we 

have one lakh ton of garbage waste that will produce 40X105kg of methane which can fill 2X105LPG 

Cylinder. This method is better when compared to all the other commercial method. For carrying out this 

anaerobic digestion process a reactor was designed by us with tank height of 45X10-2m and diameter of 

32X10-2m. The capacity of tank is 20L. Nozzles is used for passing the gas, Balloon is used to store the 

gas. This reactor is designed by AUTOCAD.  

Keywords: Anaerobic process, Methanogens, Bio-gas. 
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DRUG DELIVERY AND NANOPARTICLES IN CANCER THERAPY 

 
 

 The drugs using nano particles  have been widely used in cancer therapy. Currently many 

substances are under investigation for drug delivery and more specifically for cancer 

therapy.Interestingly nanoparticles to reduce toxicity and side effects of drugs and up to recently did not 

realize that carrier systems themselves may impose risk to the patient. The kind of hazards that are 

introduced by using nano particles for drug delivery are beyond that posed by conventional hazards 

imposed by chemicals in classical delivery matrices. A multitude of substances are currently are under 

investigation for the preparation of nanodrug  delivery, varying from biological substances like albumin, 

gelatineand phospholipids for liposome, and more substances of chemical nature like various polymers 

and solid metals containing nanoparticles. Besides the potential beneficial use also attention is drawn 

to the questions how we should proceed with the safety evaluation of the nanoparticles formulations for 

drug delivery.This paper provides an overview of some of currently used systems for drug delivery of 

cancer therapy using nanoparticles and some of the toxical hazards of using nanoparticles in drug 

delivery. 
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EFFICIENT CLEAN-UP OIL SPILLS USING 

MAGNETO-RHEOLOGICAL (MR) FLUID 

 One of the major environmentalproblems today is hydrocarbon contamination 

resulting from the activities related to the petrochemical industry. Accidental release of 

petroleum products are of particular concern in the environment. Hydrocarbon 

components have been known to belong to the family of carcinogens and neurotoxin 

organic pollutants. Hence it is almost impossible for marine to be free fromdanger of oil 

spill, despite continued international regulations .Large land have been permanently 

affected by its spillage. 

       A method of recovering spilled hydrocarbon fluids form a body ofwater utilizing 

the increased oleophilic properties of reacted iron particles suspended in a magneto 

rheological (MR) fluid. The iron particles normally used to create MR fluids, are reacted 

with an organic compound containing an oleophilic chain end which attaches to the 

surface ofthe iron, prior to suspension in a liquid vehicle such as an organic oil. The 

reacted oil particles in the MR fluid are the applied to and mixed with a hydrocarbon 

spill on the body of water such as oil spill, whereby subsequent exposure to a 

significant magnetic field provides for subsequent recovery of both the reacted 

magnetic particles and the hydrocarbon spill. 
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ENERGY CROP CULTIVATION USING WASTE WATER 

 

The current study focused  on the feasibility of  biogas production  from  napier  grass 

.Napier grass ,the tropical plant,can grow up in drought and dry condition .It can grow upto a 

diameter of 1mm and it was harvested after 5 week plantation . The optimum condition for 

the biogas production was found at 5% concentration .Economic analysis of biogas obtained 

from the experiment with LPG with benefit / cost ratio (B/C ratio) greater than 1 suggested 

that napier grass is considered as potential energy crop. 
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EXTRACTION OF NATURAL FOOD COLORANTS FROM SPINACH 

LEAVES 

Chlorophyll is a green pigment, which is available in green leaves. Spinach leaves are used 

as a common food crop in our day to day life. Spinach has considerable quantity of 

chlorophyll. β-carotene similar to that of vitamin helps in curing cataract and heart problems 

is also found in spinach leaves. Recent studiesindicate the usage of β-carotene and 

chlorophyll as food colorants. Extraction of these above two compounds is possible using 

column chromatography. Various varieties of spinach can be used for this extraction. This 

would commercialize an agro crop as well as promote usage of natural colorants in food 

industries. 

Keywords :Chlorophyll , β-carotene , natural colorants. 
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FLUIDIZED BED ROASTING OF FOOD 

 

The modern demands of rapid food processing technology for increasing population paved new 

way for  production of food production.Typical food processing applications of fluidization 

include freezing and cooling, drying, puffing, freeze drying , spray drying, classification and 

blanching and cooking. These processes involve heat and mass transfer   from the food 

material, which can be rapidly achieved from fluidization. In the present study a continuous 

fluidized bed roaster (FBR) using flue has been designed and used to roast grain. The product 

obtained thus has been compared to that obtained by using a traditional method some 

parameters such as moisture content, bulk density, product color, crispness, microstructure, and 

total and acid insoluble ash, are way better. Contamination in traditionally roasting is also less in 

this method of roasting. The advantages of fluidized bed roasters are uniformity of product and 

better control of process parameters. Very good solids mixing and effective gas particle contact 

makes it possible to use higher temperature heating air for short periods (HTST) and to provide 

a clean, uniform roasted product.  

Keywords:Fluidized bed roasting, food processing, drying,  FBR, best production 
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EXTRACTION OF MANGO SEED OIL FROM KERNELS FOR SHAMPOO 

PRODUCTION. 

 

Mango seed kernel oil has been used in the cosmetics industry as an ingredient in soap, 
shampoos and lotions because it is a good source of phenolic compounds. This paper deals with 
the production of shampoo from mango kernel oil which is extracted from mango seeds using 
soxhlet extraction. It is extracted with petroleum ether, hexane and ethanol. Oil extracted with 
hexane has better overall quality. The main fatty acids found in mango seed kernel oil is stearic 
acid and oleic acid. 

Dandruff is one of the most common hair problems that people suffer from. It is found mostly in 
growing children and those in their teens. Mango seeds help you to get rid of dandruff. It also 
provides luster and strength to your hair. This oil is also helpful in making your hair long, black and 
shiny. This paper concerns about mango seed oil shampoo which helps to get rid of dandruff. 
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MICROBIAL FUEL CELL 

 The goal of this review is to assess the feasibility of microbial fuel cell as an alternative 
to generating power using alternative fuel sources i.e. bacteria in wastewater. Microbial Fuel 
Cells have emerged in the recent years as the next potential power source as supported by 
many research documents and journals. This review discusses   the basic principle of how 
MFCs operate, the bacteria effective in mediator-less MFC, the necessary MFC components 
and their relevance, various MFC designs that have been proposed as efficient configurations, 
and its potential operation in a large-scale wastewater treatment plant. All of the research done 
are based on the latest development in this technology. 
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PRODUCTION OF BIOBUTANOL BY ABE FERMENTATION 
 

Among various renewable and sustainable energy sources being explored, biobutanol has been 

recognized as one of the promising alternatives for Biofuels due to its  physical and chemical 

properties. Compared to ethanol, butanol offers many advantages as a substitute forgasoline 

because of higher energy content and higher hydrophobicity. Present study focuses on 

exploitation of banana pseudo stem as a source of lignocellulosic material for biobutanol 

production. Initial studies were performed for the identification of nature of the species.Raw 

banana pseudo stemwas hydrolyzed and fermented to acetone, butanol, and ethanol by 

Clostridium sporogenesbacterium. Concentrated sulfuric acid was used for the pretreatment of 

BPS. Pretreated materials were subsequently subjected to enzymatic hydrolysis using 

cellulaseenzymes. The enzymatic hydrolysates and Pre-hydrolysisoftheacidpretreatedstemwere 

then anaerobically fermented by Clostridium sporogenes. Production of biobutanol is analyzed 

by using high performance liquid chromatography. 

 

Key words:Biofuel, Clostridium sporogenes, ABE fermentation. 
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A FAST REPONSE AND RECOVERY H2S GAS SENSOR BASED ON 

α-Fe2O3 NANOPARTICLES WITH PPB LEVEL DETECTION LIMIT 

 H2S gas sensor based on -Fe2O3 nanoparticles was fabricated by post-thermal 

annealing of Fe3O4 pre-cursor which was synthesized using a facile hydrothermal 

route. The characteristic techniques including X-ray diffraction (XRD), scanning 

electron microscopy (SEM), and transmission electron microscopy (TEM) were 

adopted to characterize the chemical composition and microstructure of the obtained 

samples. Gas-sensing performance of the sensor was investigated at different 

operation temperatures from 100 ◦C to 400 ◦C. Results showed that the sensor 

exhibited the best sensitivity, reproducibility and long-term stability for detecting H2S 

gas at an operating temperature of 300 ◦C. The detection limit towards H2S gas was 

0.05 ppm, and the response time and recovery time was 30 seconds and 5 seconds, 

respectively. In addition, sensing mechanism of the sensor towards H2S was 

discussed. 
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A REVIEW ON METAL-AIR BATTERIES USING OXYGEN 
 

 
Since the industrial revolution, there is a high demand of energy sources. Also, the energy 

source should be a non-pollutant, cheap ,cost and easily available in the environment. It should 

also deliver more energy than other sources. All these demands are met by the Metal-Air 

Battery which uses oxygen directly from the atmosphere.  

  The Metal-Air Battery works on the simple process of oxygen reduction reaction. 

At present, four groups of metals are extensively studied for the manufacture of Metal-Air 

Battery. Since the oxygen is extracted from the atmosphere the working is made very cheap. 

Also the metals and alloys used in the manufacture of these batteries are easily available such 

as Lithum (Silvery White Metal) ,Zinc (Most Abundant Element in Earth Crust) and Sodium (6th 

Most Abudant Element In Earth Crsut).Metal-Air are of interest for electric vehicles because 

they have a high theoretical specific and volumetric energy density (when balance of plant is 

ignored), comparable to petrol. Electric motors provide high efficiency (95% compared to 35% 

for an internal combustion engine .The process involved, design of the battery, various types 

and future improvements are portrayed well in this paper. 

KEYWORDS: 

Metal-Air Battery, Oxygen Reduction Reaction, Lithium (Li), Zinc (Zn) , Sodium (Na) 
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COMPARISON OF SYNTHETIC DYE REMOVAL FROM TEXTILE DYE 

EFFLUENT USING LIQUID –LIQUID EXTRACTION AND 

ASPERGILLUSLUCHENS 

Westernization has created a huge demand for colorful garments and the textile 

industries which supply the demand do generate huge quantity of waste water. The effluents 

generated from the textile industry are of utmost concern because of their high volume, toxicity 

and pollution potential. The present study deals with the removal of dye from textile effluent 

using two methods, first method being usage ofisoamyl alcohol as diluent and Cetyltrimethyl 

ammonium bromide (CTAB) as surfactant in liquid – liquid extraction (LLE). Second method 

being usage of Aspergillusluchensis as biological adsorbent. Two standard dyes -Clariant 

Yellow and Turquoise Blue and industrial effluents – Dye bath and Wash bath were used for the 

study. Further, parameters for better and efficient dye removal were optimized. Parameters 

such as pH, temperature, volume of diluent and concentration of CTAB for liquid-liquid 

extraction were optimized. For biological method, pH of medium for improved biomass 

production was optimized. At the pH 7.0, 3µl/ml of Iso amyl alcohol and 50 µl/ml of 2 % 

CTAB,thedye removal efficacy was found to be the maximum in LLE. For biological method, pH 

5.5 was favorable to yield maximum biomass and adsorption was carried out at neutral pH 7.0. 

Efficiency of dye removal was compared between the two methods and both the methods 

presented proximal higher efficiencies. Further analysis of water quality parameters and 

analyzing the pros and cons of both the methods would facilitate commercialization. 

Keywords: Textile dye,Isoamylalcohol,CTAB, Aspergillusluchensis, parameters.   
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PURIFYING DRINKING WATER 

         In present situation water is polluted in many ways. For example, waste water from 

chemical industries and oil spilling etc. People are drinking the polluted water which comes 

from river directly without proper purification. So purification can be done by one of the 

method “FILTRATION”, such that it will filter out many of the parasites, including Giardia and 

worms. Filters are not, however, typically effective against viruses. The main advantage with 

filtering, is that people can consume the filtered water immediately. Unlike chemicals, there 

is no waiting for treatment, and unlike boiling, the water remains as cool and sources. Clean 

taste well worth the cost and effort. 
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Advanced Oxidation Processes (AOPs) in Wastewater 
Treatment 

 
 

Advanced oxidation processes (AOPs) were first proposed in the 1980s for drinking 

water treatment and later were widely studied for treatment of different wastewaters. During the 

AOP treatment of wastewater, hydroxyl radicals (OH·) or sulfate radicals (SO4-) are generated 

in sufficient quantity to remove refractory organic matters, traceable organic contaminants, or 

certain inorganic pollutants, or to increase wastewater biodegradability as a pre-treatment prior 

to an ensuing biological treatment. In this paper, we review the fundamental mechanisms of 

radical generation in different AOPs and select landfill leachate and biologically treated 

municipal wastewater as model wastewaters to discuss wastewater treatment with different 

AOPs. Generally, the treatment efficiencies rely heavily upon the selected AOP type, physical 

and chemical properties of target pollutants, and operating conditions. It would be noted that 

other mechanisms, besides hydroxyl radical or sulfate radical-based oxidation, may occur 

during the AOP treatment and contribute to the reduction of target pollutants. Particularly, we 

summarize recent advances in the AOP treatment of landfill leachate, as well as advanced 

oxidation of effluent organic matters (EfOM) in biologically treated secondary effluent (BTSE) for 

water reuse. 
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SUBSTITUTION OF ASCORBIC ACID FOR POTASSIUM BROMIDE 

IN THE MAKING OF FRENCH BREAD  

 

           The potassium bromate (PB) is the flour improving additive for bread making. This 

additive has been reported to have hazardous effects. For this reason it has been forbidden 

in various countries. In order to find a substitute for PB, the feasibility of using ascorbic acid 

(AA) in bread making flours was considered. Flours with 80, 40 and 20 ppm of AA were 

tested and contrasted with an experimental and industrial flour with 80 ppm of PB, maximum 

quantity allowed by the Venezuelan Legislation. The effect of these additives was evaluated 

on French bread, of high consumption in our country. It was found that the bread prepared 

using the flour containing 20 ppm of AA did not present significant differences from those 

made out of the pattern flour, concerning their organoleptic and physico -chemical 

properties. It was demonstrated that it is technically feasible to replace 80 ppm of PB for 20 

ppm of AA in the flours, without affecting the bread acceptability.The net result of AA is to 

improve the ability of dough to retain gas (as seen by increased oven spring) and to yield 

bread with a finer (smaller average cell size) crumb cell structure. These changes also result 

in bread crumb that is softer to the touch yet has the resiliency to recover much of its original 

shape after compression. This helps to convey the impression of proved freshness to the 

consumer. 
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ADVANCED OXIDATION PROCESSES FOR DRINKING WATER 

      Advanced oxidation processes (AOPs) were first proposed in the 1980s for drinking water 

treatment and later were widely studied for treatment of different wastewaters. During the AOP 

treatment of wastewater, hydroxyl radicals (OH·) or sulfate radicals (SO4-) are generated in 

sufficient quantity to remove refractory organic matters, traceable organic contaminants, or 

certain inorganic pollutants, or to increase wastewater biodegradability as a pre-treatment prior 

to an ensuing biological treatment. In this paper, we review the fundamental mechanisms of 

radical generation in different AOPs and select landfill leachate and biologically treated 

municipal wastewater as model wastewaters to discuss wastewater treatment with different 

AOPs. Generally, the treatment efficiencies rely heavily upon the selected AOP type, physical 

and chemical properties of target pollutants, and operating conditions. It would be noted that 

other mechanisms, besides hydroxyl radical or sulfate radical-based oxidation, may occur 

during the AOP treatment and contribute to the reduction of target pollutants. Particularly, we 

summarize recent advances in the AOP treatment of landfill leachate, as well as advanced 

oxidation of effluent organic matters (EfOM) in biologically treated secondary effluent (BTSE) for 

water reuse. 
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PRODUCTION OF BIODIESEL FROM ALGAE 

 

Biodiesel has gained much attention in recent years due to its eco-friendly nature, non-

toxic characteristics, biodegradability and lower net carbon cycle compared to conventional 

diesel fuels. In the current study, potential algal specie Spirogyra were collected from different 

lakes in Chennai (porur, redhills) Tamilnadu, India  and employed as a feedstock for biodiesel 

production. In the first step, oil from algae specie was extracted using  n-Hexane and Di-ethyl 

Ether as solvents, while in the second stage; extracted oil was converted into biodiesel via 

transestrification reaction. The effects of solvent to oil ratio, size of algal biomass and contact 

time were studied on the percentage yield of oil extracted. The maximum extracted oil was 0.09 

fraction of biomass, by using a blend of both solvents at solvent to biomass ratio of 3.5, algal 

biomass size of 0.4 mm and contact time of 24 hours. While in transestrification reaction, effects 

of molar ratio, temperature, reaction time and amount of catalyst (Sodium Hydroxide) were 

evaluated on the amount of biodiesel produced. Almost 95% conversion of extracted oil into 

biodiesel was achieved after 25 minutes of contact time at 600c with catalyst amount of 0.5% 

weight of oil and oil to methanol ratio of 8. 
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