Conference Report

International Conference on Emerging Trends in Polymers and Textiles

Manjeet Jassal & V K Kothari

Department of Textile Technology, Indian Institute of Technology, Hauz Khas, New Delhi 110 016

The Department of Textile Technology, Indian Institute of Technology , New Delhi organized a two day International conference on the Emerging Trends in Polymers & Textiles on the 7th & 8th of January, 2005 at the India Habitat Centre, Lodhi Road, New Delhi. The conference dealt with some of the latest innovations in the field of Polymers & Textiles and was held in memory of Prof. Pushpa Bajaj, who was a faculty member of the Department of Textile Technology at IIT Delhi. 

Shri Atul Chaturvedi, Joint Secretary in the Ministry of Textiles inaugurated the Conference. He highlighted the opportunities and strength that textile industry of India has in the context of emerging free trade scenario. He emphasized that India has the potential and it was the time to gear up and compete in the international market. The gathering was welcomed by Prof. V.K. Kothari, Head of the Department of Textile Technology at IIT Delhi, who expressed the willingness of the Department to contribute towards enhancing the textile trade by providing the necessary technical inputs and work on the emerging technologies to meet the global requirement.  The inaugural function ended on a thanksgiving note.  Dr. Manjeet Jassal, the convener of the conference thanked the Department of Science & Technology, Govt. of India, Barmag Saurer, Reiter India, Uniproducts and Alps Industries for their invaluable contribution towards the conference. She pointed out number of other companies has contributed through their advertisement in the Souvenir brought out on the occasion. Contributions received from a number of individuals were also gratefully acknowledged.

During the span of two days of the conference, there were eight technical sessions each discussing about the novelties in fields spanning from polymers and functional textiles to nano-structures & advancements in chemical & mechanical processing. The conference was well attended by over 200 delegates from countries like USA, Germany, Czech Republic, UK, Iran, Japan and India.  All leading textile companies in India had sent delegates to the conference.  There was also a healthy representation from academia. Many students & faculty from various textile institutes from across the country attended. As an integral part of the conference there was a poster exhibition.  Posters covered areas such as medical textiles, smart materials, eco-friendly methods of chemical processing etc.

This two day international conference was indeed a great success and provided opportunity for a healthy interaction between academia and industry from around the globe. Conferences like this go a long way in upgrading India on the technological front. The conference also had a special session Pushpanjali - a Prarthana in memory of Late Prof. Pushpa Bajaj.  This session was attended by the family, students & colleagues of Prof. Pushpa Bajaj.

The following are some of the highlights of different Technical sessions:

Session I

The inaugural was followed by the first technical session. The session was chaired by Dr. Rajesh Jalan, VP, RIL. The papers presented in this session dealt with education in textiles, polymers and textiles.  The excerpts of some presentation are as follows:

· Prof. Subhash K. Batra from NCSU  made the first presentation of the session. In his paper on “Engineering with fibres: Implications for Education” Prof. Batra expressed his justification for a model of education and research that would support the needs of the newly evolved industry for trained human capital in the future.

· Dr. T. Kikutani from Tokyo Institute of technology, Japan  made the second presentation on “Poly (Ethylene Terephthalate) Fibers Prepared in Melt Spinning Process with CO2 Laser Irradiation Heating”. In comparison with the fibers prepared without the laser irradiation, as-spun fibers obtained with laser irradiation showed higher elongation at break and higher tenacity.  Higher elongation was attributed to lower tensile stress in the spin-line, which was caused by the increase of spin-line temperature. The curve representing the relation between tensile strength and elongation at break of the drawn fibers prepared at various draw ratios shifted toward the region of higher tensile strength and higher elongation . These results indicated that the laser irradiation to the spin-line had an effect of improving the toughness of both as-spun fibers and drawn fibers. 

· The next presentation was by Dr.Ing Klaus Schafer on “Latest developments in spinning technology ”, 

· Prof. Masa-Aki Kakimoto, Tokyo Institute of Technology, Japan spoke on the topic “Preparation of aromatic hyper-branched polymers”. He discussed the self-polycondensation of ABx type monomers and the unique properties such as low viscosity, high solubility having many functional end groups.  In his study the details of controlling  the degree of branching were discussed .
· Fibers in the form of yarns and fabrics have been used in numerous applications which vary from the mundane e.g. clothing to the highly sophisticated e.g. marine ropes and aerospace applications.  In the past three decades there has been a concerted activity in developing fibers and fibrous structures that satisfy special requirements for use in such highly specialized fields such as space and human implants . Prof. B.C. Goswami in his presentation on  “Current And Emerging Developments In Fibers “ discussed about the developments & the properties of the high performance fibres for specialized applications.

· Prof. V.B. Gupta, a retired professor from Department of Textile Technology, IIT Delhi in his presentation on industry relevant topic “ Production of PET Fibres, films and Bottles”, talked about noteworthy characteristics  viz. slow crystallizability and low melt strength of PET . Finally the technologies involved in production of PET fibres, films and bottles were briefly discussed..He emphasized the requirement of good in-plane properties achieved through biaxial orientation.

Session II

This session brought out innovations in smart, technical and functional textiles. This session was chaired by Prof. M.L. Gulrajani from IIT Delhi. The presentations threw light on some innovative yet desirable applications of textiles.  Some points from the talks are as follows:

· Dr. S.C. Anand  presented work on novel padding bandages developed and produced at Bolton Institute for the treatment of venous leg ulcers. Inexpensive bleached cotton, bleached viscose, Tencel, polyester, polypropylene and polyolefin medical grade normal fibres were used to architect the novel products. These bandages are soft, possess enhanced fluid absorption ,provide cushioning effect to the limb and have excellent pressure distribution property around the limb over existing commercial padding bandages. 

· Sourabh Ghosh from the laboratory for Tissue Engineering, Institute for Surgical Research and Hospital Management, University Hospital Basel (Switzerland) discussed about the regeneration of cartilage and bone tissues starting from a variety of cell types harvested  from adult individuals. In this work , he detailed the regulation of the cartilage tissue formation capacity of human chondrocytes by controlled modifications of predefined sized porous biodegradable polymer scaffold composition and architecture. 
· Textile products & technologies that have been developed in the field of electro textiles were discussed by Dr. Tushar Ghosh from North Carolina State University, USA. In the presentation  overview of electrotextiles  and technologies that have been developed so far and their applications were discussed..The lecture also provided an insight into the future of electro-textiles and the potential products and technologies that could emerge from this new and emerging field. 

· Ashwini Agrawal  from IIT Delhi , presented the work on  smart textile materials such as fibres, yarns and fabric that change shape and size in response to changes in the immediate environment. In his presentation he described a novel approach that has been used to develop stimuli sensitive textile materials by integrating newly synthesized temperature sensitive copolymers based on acrylamide with textile substrates. He also discussed the synthesis  and characterization of a series of temperature sensitive random linear copolymers of N-tert-butylacrylamide (NTBA) and acrylamide (Am) were synthesized by solution polymerization method, using regulated dosing of comonomer Am having a higher reactivity ratio (rAm = 1.5) than NTBA (rNTBA = 0.5). The integrity of the crosslinked coatings using thse copolymers was observed to be excellent.and integrated polymers were found to retain temperature sensitive swelling behavior and a transition in the temperature range of 15 to 40 (C. The transition to swelling was completed in about 20 minutes while deswelling was quicker in 2-3 minutes. The response was found to be reversible and stable to repeat cycles of transition. Using these materials environmentally responsive textile applications, such as fabrics that alter water vapour transmission or porosity with change in environment conditions, have been successfully demonstrated. 

· Dr. Manjeet Jassal,  from IIT Delhi gave a presentation on “Stimuli responsive properties of modified polyacrylonitrile ”. She expressed that stimuli sensitive fibres containing  acrylonitrile-acrylic acid  segments can be produced by modification of commercial polyacrylonitrile (PAN) fibres. The  preparation method using preoxidation and subsequent modification of PAN fibers and  characteristics of modified fibres were discussed.d groups. The effect of stabilization parameters and the saponification conditions on the swelling behaviour of these fibres was also demonstrated. The fibres exhibited muscle like expanding and contraction behaviour stimulated by change in pH of the environment.

· Mr. TM Kotresh  from Defence Bioengineering & Electromedical Laboratory (DEBEL), Bangalore talked about development of “Smart Vest-Wearable Physiological Monitoring System”. He described out that the movable physiological monitoring system developed at DEBEL is a washable mesh like shirt in which physiological sensors are embedded that touch the human body at the appropriate positions to pick the physiological signals such as ECG, EMG, Temp, and Galvanic Skin Response (GSR).  These signals are then carried by coaxial type of conducting threads that are integrated into the vest itself.  The acquired physiological signal is then passed on to an electronic module for signal conditioning and wireless transmission to a remote monitoring station along with the geo-location of the wearer.  The developed smart vest will have dual applications both in the military and as well as the civil sector.

· Application of smart fabrics as gas and humidity sensors was discussed by Vaishaly A  Bambole from University Institute of Chemical Technology, Mumbai. This paper reported  the modification of polyester and polyester-cotton (PC) fabrics by impregnating it with polyaniline to impart  conductivity. The route of chemical polymerization was used. The fabrics were fully characterized by techniques such as WAXD, SEM, FTIR, electrical conduction etc. and were  found useful for the detection of gases and as humidity sensors.

Session III

This session was one of the most interactive sessions and Dr. R.K. Khandal, Director, Shriram Institute for Industrial Research chaired this session.  Among the crucial topics discussed in the session are:

· Dr. Satish Kumar from Georgia Tech, USA talked on multifunctional aspects with suitable application of polymer/carbon nanotubes in composites. Due to their exceptional mechanical, physical, thermal, optical, and electrical properties, carbon nanotubes are being dispersed in polymers using variety of approaches. These polymer/carbon nanotube composites are being used to make film, fibers, and bulk composites with enhanced strength, stiffness, and electrical conductivity. Polymer/ carbon nanotube composites also exhibit reduced thermal shrinkage as well enhanced solvent resistance. Single wall carbon nanotubes have high specific surface area, which can be further increased in activated carbon/single wall carbon nanotube composite. Such composite systems are promising candidates for super-capacitor applications. While single wall carbon nanotubes offer outstanding opportunities in materials development, many of the predicted properties can be achieved only if nanotubes are well dispersed, exfoliated, and oriented in the polymer systems of interest

· Order and Morphology in Atactic Polyacrylonitrile, which has been controversial for a long time was discussed by Dr. Z. Bashir. In this paper, the above discrepancies were discussed and a possible explanation for such behaviour was put forward.. Accordind to Basheer, instead of regarding the hexagonal and orthorhombic forms as mutually exclusive(as discussed by previous authors), both forms can exist under different circumstances – that is, PAN shows polymorphism.  Further, it was  shown that dry PAN always give the hexagonal pattern, while when the polymer exposed to certain solvents, solvated complexes can be formed, which results in orthorhombic diffraction patterns. It was established that the two phase behavior occurs with unoriented polymer, whereas drawing induces a transition to a single-phase structure. 

· Dr. Preeti Lodha from Aditya Birla Management Mumbai, discussed the  bio-degradation of modified protein isolate resins in a composite environment. This study presented the effect of Phytagel® and stearic acid modification of soy protein isolate (SPI) based ‘green’ resins on their biodegradation in composting environment. The composting process was monitored for up to 10 weeks and the degradation of the resins was characterized by weight loss, attenuated total reflectance infrared spectroscopy, differential scanning calorimetry and sol-gel analysis. The changes in the resin surface topography and microstructure during composting were also characterized using scanning electron microscopy (SEM). The gel fraction in SPI resin reduced significantly as a function of composting time indicating its fast degradation within 21 days. The stearic acid modified SPI resin (SAM-SPI) degraded at a slower rate than the SPI resin and Phytagel® modified SPI (PM-SPI) resin degraded at the slowest rate. Based on the spectroscopic analysis and differential scanning calorimetric studies, it was found that stearic acid was among the main residue in the case of SAM-SPI resin after composting and Phytagel® in the case of PM-SPI resin. The results of this study suggest that the biodegradation and hence, the service life of the SPI based resins can be controlled by changing the concentration of stearic acid or Phytagel® in the SPI resin.
Session IV

The poster presentation session was opened by Prof. V. B. Gupta.  The poster exhibition displayed indigenous work done in the field of textiles, by both industry and academia. About 25  posters were presented on various topics, e.g. 

· Morphological consequences of interchange reactions during solid state copolymerization in poly (ethylene terephthalate) and polycarbonate oligomers,  E. Bhoje Gowd and C. Ramesh, NCL,Pune

· Post extrusion solid state polymerization of LOY PET filament, Sanjay Kumar and Ashwini K Agrawal, IIT Delhi

· Nanotechnology – the base of molecular nanotechnology and its implication on textiles, Tirtha Ghosh, Resil Chemicals Pvt Ltd, Bangalore

· Hairiness reduction of ring, rotor, air-jet and friction spun yarns by air -nozzle during winding: a computational fluid dynamics modeling approach, Asis Patnaik, Anindya Ghosh, R S Rengasamy,   V K Kothari, S M Ishtiaque and Hemant Punekar, IIT Delhi

· Fermentation process for dye extraction from mineral iron, Santosh Soni and Dr.Inderpal Rai, JNVU, Jodhpur

· Red dye for silk, wool & nylon, Sabra Quereshi and Dr Inderpal Rai, JNVU,Jodhpur

· A novel alginate hydrogel as post surgical adhesion preventive material, S Ghosh, Manjeet Jassal and A R Ray, IIT Delhi

· Hygiene lines for medical textiles-eco friendly textile production, A J Mayerkar, A T E Marketing Ltd. , Mumbai

· Preparation of sample and instrumental analysis of penta chloro  phenol and tetra chloro phenol in textile products, Rajan Kumar and Ramesh Kumar, Industrial Toxicology Research center, Lucknow

· Shape changing fibres derived from block copolymers of acrylic acid and acrylonitrile, Anasuya Sahoo KRT Ramasubramani, Arnab K Ghosh, Manjeet Jassal, Ashwani K Agrawal, IIT Delhi

· Development of radiation crosslinked chitosan-phema-cotton hydrogels, Abha Arora, Sarwar Alam and Bhuvanesh Gupta, IIT Delhi

· Chitosan polyacrylic acid interpenetrating hydrogel networks, Amrita Talapatra, Sunny Sethi, Manjeet Jassal and Ashwini Agrawal, IIT Delhi

· Agro polymers, S K Laga, P S Sarda, Jamdade Raju, Textile & Engineering Institute, Ichalkaranji

· Microencapsulation of n-octadecane using in-situ polymerization for use inthermoregulated textiles,T M Kotresh, S Periyasamy, M Palanikkumaran, Kishor KGupta, Ashwini Agrawal and Manjeet Jassal,  IIT Delhi

· Some issues of ecological hazards in textile industry, Subrata Das and Anindya Ghosh, Kumaraguru College of Technology, Coimbatore

· Cold sizing of non-conventional worsted warp yarn for improving fabric handle, Rajesh Mishra and BK Behera, IIT Delhi

· Effect of UV and ozone on the properties of polypropylene fibers, S H Bahrami and M Nasiri Bromand, Amirkabir University of Technology, Tehran, Iran 

· Development of polylactic acid monofilament for biodegradable scaffold materials, Malvika Bihari, B L Deopura and Bhuvanesh Gupta, IIT Delhi

· Graft copolymerization of vinyl monomers on cellulose fibers, H Bahrami & N Farahbakhsh, Amirkabir University of Technology, Tehran, Iran

· Surface activity of polyethylene glycol dimethyl diphenyl polysiloxane polyester surfactant, Ashok K Goswami, K.R.(P.G.) College, Mathura

· Mathematical modellingvis-a-vis ANN modeling for prediction of compressional behaviour of woven fabric, Gurumuthy and BK Behera, IIT Delhi

· Melt blown technology an overview, A Harish, K L N Raghu, and Anindya Ghosh, Kumaraguru College of Technology, Coimbatore

· Inestigaton of thermal degradation of phosphorylated cotton cellulose and its metal complexes, J B Dahiya, Sushil Rana, Deepa Malhotra,and Krishan Kumar Sharma, G J U, Hisar

· Microencapsulation,Vivek l. singh,Sasmira

· Polymer-clay nanocomposites, Satyajeet S. Ojha and Nilesh V. Patil, MUICT,Mumbai

Session V

Prof B L Deopura, IIT Delhi chaired this morning session on the second day  of the conference, which primarily dealt with nano structures and composites and the main ideas put forth in this session were:

· K.H. Sinnur from DRDO emphasized on the role which fibre architecture plays in the development of advanced composites for high temperature applications. He highlighted  certain limitations of Uni-directional and two directional fabric reinforced composites possess like relatively low interlaminar shear strength, high thermal expansion and low thermal conductivity perpendicular to the fabric, low tensile strength perpendicular to the composite surface.  Newer fibrous architecture developed for minimizing some of the limitations of composites were discussed. Fully integrated fibrous performs using high performance fibres like carbon are developed using versatile multidirectional performing processes and the manufacturing techniques were discussed.  This paper described the experiences of ASL in developing multidirectional reinforced carbon carbon composites for different applications and R&D activities. The present status of the many of the multidirectional fibrous structures available for performs, with emphasis on the development of complex shapes made in the weaving/braiding process for use in aerospace and engineering applications was also reviewd by Dr. Sinnur.

· Application of a computational fluid dynamics model to study the air-flow pattern inside the commingling jets for different configurations of yarns was discussed by Dr. R. Algirusamy. The study results showed that the number of air orifice and angle of orifice have a significant effect on air flow profile inside jet and consequently. On structure of commingled yarns. The author presented commingled yarns produced with different jet designes on their structure and showed the effect of commingling process parameters as well as type of matrix on structure and properties of resulting yarns.

Session VI

Dr. A. Kapur, Managing Director of Uniproducts, chaired this session, which dealt with technical textiles and advances in chemical processing.  The gist of some of the papers presented is as follows:

· R. Dawber, MD, Practisolve International Ltd., UK talked about the behaviour of traditional geotextiles and novel nonwoven materials in fine soil/sand reinforcement applications. It has been observed that many lightweight nonwovens have been rejected as candidates for fine soil/sand reinforcement because they record low tensile strength using standard in-air test methods and have inadequate strength for evaluation in conventional shear-box testing. Some of these lightweight materials display surprising reinforcement capability in sand box trials and this was explained via a study of interaction between multiple sand particles and individual structural fibres in the nonwoven.

· Anjan Ray, Jubilant Organosys explored the trends in textile finishing and offered glimpses of likely correlations between polymer characteristics and fabric properties in the current scenario and in the foreseeable future. He emphasized that the consumer appeal in the textile industry is driven by functionality, comfort and visual aesthetics.  The finishing stage of fabric processing therefore assumes significant importance in differential performance of the final product.The paper discussed  variety of polymers used over the years to modify the surface characteristics and mechanical properties of textiles through incorporation in the finishing stage

· The breakthrough of dyeing of modified viscose fibres without the addition of salt or with salt as low as 20 g/l with reactive dyes of different functional groups was put forth by Ms Nilanjana Bairagi from IIT Delhi. In this study viscose was modified by using poly-DMDAAC in the dope prior to spinning. The modified fibres could be dyed without the addition of salt or with salt as low as 20g/l with reactive dyes of different functional groups. Exhaustion and fixation percentages achieved in dyeing were above 90%. Exhaustion and realisation showed exponential relationship. This will significantly help in reducing the environmental problems associated with reactive dyeing by reducing TDS, COD, BOD and AOX. The modified fibres showed good wash fastness and light fastness properties

· Dr. Kushal Sen, IIT Delhi, discussed the science and technology of encapsulations with experimental data on hydrophobic and hydrophilic microcapsules and commented on the possible potential areas and manner in which this technique could be effectively used for textile applications. 
· A novel method to integrate the Neem extract onto cotton fabric to provide antimicrobial properties was discussed by Mrs.R. Purwar from IIT Delhi. Neem (Azadirachta indica) extracts, widely used by Indian farmers to protect the cotton crop from pest and fungus, have the potential of being used an antimicrobial agent for textile.  A novel method was described to integrate the neem seed extract on to the cotton fabric along with crosslinking agent. The attachment of neem compounds has been confirmed by using Infrared Spectroscopy (IR) analysis. The antibacterial activity of neem treated fabric  evaluated using parallel streak method was presented. And  it was reported  that 10% neem seed extract concentration is sufficient to inhibit the growth of Staphylococcus aureus. Scanning electron microscopy (SEM) shows that the neem seed extract act as bactericidal. 

. 

· Dr. A,.Selva Subha from Alagappa university, Karaikudi ,presented the “Bio-Finishing of Inner Wear Knitted Garments “.For this the extract was obtained from the naturally abundantly available seaweed  in the south Tamilnadu coastal area. In this paper Bio-finishing of garments for anti-bacterial and anti-fungal activity was studied. The extracts were obtained by diethyl ether solvent extraction technique. The treated fabric was tested for anti-fungal and anti-bacterial activity.

Session VII

The technical session VII dealt with the advances in mechanical processing.  The session was chaired by Dr. S.K. Chaudhary, Director of The Woolmark Company.  Five papers were presented in this session.  

· The first paper was presented by Dr. Ibrahim from Technical University of Liberec of Czech Republic who gave presentation on Characterization of Flax Fibres Bundling Tendency. The number of ultimate fibres in the bundles and number of bundles were estimated from digital cross section images using by using image analysis system lucia The influence of enzymatic and chemical pretreatment on the separation tendency of flax fibrous bundles was discussed.

· The second paper presented by Dr. B.K.Behera of IIT Delhi dealt with the objective measurement using digital image processing, fabric properties like drape, pilling, texture and wrinkle which are the properties directly linked to fabric appearance The individual attribute measured by image processing method showed very good correlation with conventional method of measurement. The newly developed appearance index also gave a very strong correlation with overall appearance of the fabric subjectively assessed by the experts.

· Another paper of the session was on a new method developed to measure the fabric thickness using the inductance principle presented by S.S. Saha of College of Textile Tech., Berhampore. The relationship between inductance and fabric thickness was interpreted by adaptive neuro-fuzzy inference system (ANFIS).

· Evaluation of primary hand values for readymade garments with simple instruments, M J Doshi and P V Kadole, Textile and Engineering Institute, Ichalkaranji

· Grading of cotton fibres using the AHP & TOPSIS methods of multi criteria decision making, was presented by Abhijit Majumdar, B Sarkar and P K Majumdar, College of Textile Technology, Berhampore In this paper two Multi-Criteria Decision Making (MCDM) approaches for the grading of cotton fibre were used. Major cotton fibre properties were considered and their importance or weights were determined by a typical pair-wise comparison method. Cotton fibres were ranked according to their priority values obtained by Analytic Hierarchy Process (aHP) and Technique for Order Preference by Similarity to Ideal Solution (TOPSIS). This ranking was compared with the ranking of yarn tenacity in two different yarn counts. It was found that there is significant agreement between the two rankings.

Session VIII

The last session of the conference was on the advances in the field of chemical processing.  The session was chaired by Dr. J.V. Rao, Director of NITRA.  Four papers were presented in this session.  

· The first paper was presented by S.R. Shah of M.S. University of Baroda on “Eco-friendly pretreatment process on Ramie fibre “. Degumming using microbial means and peracetic acid were discussed as possible alternatives for environmental protections

· Preparation and application of functional polymers as eco-friendly textile auxiliaries, A I Wasif, S K Laga, Textile & Engineering Institute, Ichalkaranji

· Application of High Performance Liquid Chromatography (HPLC) & Liquid Chromatography – Mass Spectrometry (LC-MS) in the analysis of allergic disperse dyes in polyester textile products, was presented by Ranjan Kumar ,Industrial Toxicology Research Center, Lucknow A standard mixture of eight commonly used disperse dyes was studied. A qualitative study of five coloring commercial products selected from different shades and quantitative analysis of three of them was carried out.

· Another presentation was by A.M. Shoustri of Amirkabir University, Iran on the new method for purification of industrial waste water from ionic compound.  A new method for modification of acrylic fibres described the introduction of functional groups capable of dissolving ionic compounds like dyes and metal ions from waste water.

In order to encourage the young scientists, in a special session the poster presenters were given participation certificates to acknowledge their contribution.  

The conference provided an opportunity to students to gain latest knowledge in the Emerging areas. All papers presented in the conference have been published in a book Formby Department of Textile Technology, Indian Institute of Technology, New Delhi 110 016.

