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Abstract
Disposal of plastic waste into landfills has become increasingly prohibitive due to high cost, legislative and public option. Growing environmental awareness and reduction in available landfill capacity have prompted plastics recycling programs in most developed countries. Currently, however only between 5 to 25% of plastic waste being recycled. This will have to increase as worldwide consumption of plastics is set to expand sharply following treads in the global population growth. At present, consumption of plastics per capita in developed counties is five times that of non-industrialized countries such as china and India will contribute significantly to plastic consumption and the increase of the plastic waste burden.
Keywords:  Plastic waste, LINPAC, Automotive Plastic, Compact Discs
Introduction
               Polymers constitute about 8% by weight of about 18 by volume of all materials going into landfills. Of this steam about 40% comprises plastid packaging which due toits high visibility. Voluminous nature, show biodegradability and hort use life has received a heightened profile in public eye. Recent figures have shown that in Europe, recycling rates for post use plastic waste were as follows: incineration with energy recovery (14%), mechanical recycling (6%) and feedback or chemical (0.3%)

 Incentives for using recycled plastics include ecological reasons, consumer demand, recycle-content legislations and lower cost. Until recently these incentives have had to be weight against variable material composition,, possibility of contamination ,loss of mechanical properties due  to degradation . Lack of standards and variations is supply. Now many of these problems have been solved through such measures as the use of sophisticated automated sorting. Restabilization, implementation of recyclate quality standards and integrated collection network.
An important aspects of most polymer recycling process is the sorting of the plastics waste stream into its constituents polymer types. Mixed plastics generating have lower value and produce products with poor and variable properties, whereas sorted streams can be used in higher value application. The first chapter describes automated sorting and identification technologies for effective separation of waste plastics including flotation-sedimentation air classification, hydro cyclone form flotation, and selective dissolution as well as mid and near infrared spectroscopy, X-ray analysis, and optical scanning using photodiodes of CD cameras.

Size reduction techniques, which are integral part of almost all plastic recycling process. These can be classified as cutting techniques, densification processes and pulverization processes. Size reduction process is also frequently used for material liberation from composite of multilayer products. For example communication in combination with air elutriation can enable the classification and separation of plastic multi component materials such as textile reinforced plastic hose ,fiber reinforced foam backed mats and waste carpet.
Computers & Electrical Equipment Housings
Computers are a targeted product for recycling of their plastic components the high rate of innovation in the computer industry means that current computers have only the short time in the market. This makes computers recycling a growing industry. Improve design measures to facilitate simplified disassembly have already come in to practice, accelerating the acceptance of computer recycling further. Computer companies that are particularly active in this area include Hewlett-Packard, IBM Xerox and Siemens Nixdorf etc. these companies take back old models and incorporate recyclate in their new products. In the United kingdom, the Ray Company has been recycling electronics equipment computers sciences 1985.
In the United States recycling of electronic equipment is on the rise, fueled by international and US regulatory developments and heightened interest in managing both the asset value and waste stream created by the growing use of electronic equipment. Waste management objectives target both the hazardous constituents in electronic waste and waste diversion goals. Electronic product recovery and recycling directives have been on the international agenda for several years, most notably in Europe and Asia. In 1998, the European Union raised the stakes with its draft proposal on electronic waste with stipulations on new product design, including restrictions on the use of heavy metals and requirements for the use of recycled plastic in new products. This directive is certain to have a "ripple effect" in the US. At the same time, regulatory activity in the US has picked up with several states actively pursuing electronic waste policies.

Automotive Plastics 

             The product life cycling of engineering plastics used in the automotive industry is app.2 to 3 times that of product in the computer industry. Thus design improvements relating it disassembly and recycling will only make a contribution in about ten years time is the most recycled automotive plastic contribution in about ten years time is the PC-PBT blend obtained from reclaimed bumpers. A promising strategy in automotive engineering plastics recycling is to use polymers that are chemically compatible within complete sub-assemblies. This allows such modules to be easily recycled by simply granulating them to produce an alloy that still has engineering domain properties.
Compact Discs

It has been estimated that app. 10% of all CDs, manufactured are rejects and are disposed in landfills. In the US alone, more than two billion polyearbinate compact disks are manufactured year and between150-200 million CDs are crapped annually due to rejects. CDs are also destroyed due to aspects of artist’s rights. These together with some post consumer CDs are currently being reclaimed to produce grades of recycled PC. The main problem with recycling of polycorbanate compact disks is removal of the aluminum and acrylic lacquer coatings.
GE Polymer Recovery Process:-

GE has developed a polymer recovery scheme for the recycling of engineering thermoplastics.

 
Approved recycles disassembled, shred, and grind and purify engineering thermoplastic components from application such as automotive bumpers. Large volume water bottles, compact discs, computer housings and telephones.

   
GE plastics buys back this material in clean flank from adds virgin resins and additives such as stabillzers, modifiers and pigments to create upgraded recycled content materials.
As an important part of the GE recycle strategy is recycle designs, in order that the engineering plastics are prepared for easy recycling after their product life is over. This makes them faster and easier to disassemble segregate and clean.  

GE corn plastic builds a market and provides justification to expand GE acreage. Expansion is certain to have negative economic, social and environmental consequences for PCC and many others. Crop diversity slowly but surely will be reduced, putting the entire food system at risk. Large industrial ag corporations will exert even greater control over production and distribution, which increasingly will threaten small farmers and organic food production. This will lead to increased prices because there’ll be fewer suppliers controlling the market. In short, use of the product now may help in the short run, but harm PCC’s business in the future. While GE corn plastic might seem to make sense in the short term, its many negative consequences could make it harder or even impossible ever to return to sustainable solutions.

Bayer Engineering Plastics Recycling Program


  Bayer ag has developed programs to recycle a range of engineering plastics including PC compact discs and milk bottles. ABS vacuum cleaner housings and automotive radiator grills and polyamide coach seats. 
Computer housings form the majority of the ABS recyclate, while the Bay blend is comprised of appliance housings and the Makolon is derived from CDs. It is significant to note that flame retard ABS products of unknown origin are excluded in the Bayer process for recycling engineering plastics. This is because such grades may contain environmentally harmful flame-retardant such retardant is their ABS grades since 1986.Instead their ABS grades use additives based on a phosphate PTFE mixture.
 MRC Polymers

An MRC polymer is plastics recycling company specializing in quality engineering resins. The company products recycled PC under the Noxell tm trademark for use in printer ribbon cartridges. They also after PC-PET blends with post consumer recycle content under the stanuloy tm trade name. These resins come in both glasses reinforced and UV stabilizes forms.
Typical applications for which MRC supplies recycled resign include Xerox copier covers, computer keyboards etc. the improved performance achieved through the use of recycled engineering resins, which are available at a lower cost than some virgin resins with inferior physical properties, allows these recycled resins to make inroads into a variety of applications. For example replacing a virgin high heat resistant ABS grade with recycled PC grade can preserve cost yet gives significantly improved performance.

LINPAC Plastic Packing
                 At Linpac Plastics recycling we deal with post consumer and post industrial rigid plastics, mainly polypropylene, polystyrene, and polyethylene. This is purchased from manufacturers or collection schemes and brought into our factory at Allerton By water by road transport.
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.                          Fig: - LINPAC Plastic Recycling Process

· The material is sorted as to type and colour.

· Depending on the condition of the material, it is then either dry granulated, or washed and granulated. During these processes the plastic is chopped into flake or granules and any contamination is removed, resulting in the output of high quality flake or granules. Laboratory tests are also carried out at this stage to assess the exact properties of the plastic, this is important for the next stage of the process.
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Fig: - Consumed & discharged amount of plastic material in India

· Once an order from a customer has been received, material is chosen from our large stock of flakes and regrind, and then blended together to give the exact specification of that required by the customer.

· The blend is then fed through our extruders. It is at this stage when the colour is added in the form of master batch. The blend of plastic chips and colorings agent are fused together by heat and pressure in the extruder and the resulting molten plastic is then forced out through a multi-holed die. 

· As the material emerges from the die, it is then chopped into small pellets by revolving blades and cooled in a water stream.

· During the extrusion of any blend, samples are taken at regular intervals and are subjected to various QC checks to ensure the customer’s requirements are met. 

· Assuming that the QC checks serve to confirm the quality, the product can then be packaged to the customer’s requirements.

· Finished product is usually dispatched to the customer within hours of the production run finishing. The pellet will then start its life cycle again in the manufacture of new items.
Removal of Paints And Plating From Engineering Plastics

Many engineering are plated or painted when used in applications such as computer casings, control box housings, electrical equipment housing/panels instrument housing etc.

There is variety of method for the removal of paint plating from engineering plastics ranging from chemical physiomechanical.

Such Techniques Include:-

· Hydrolysis

· Chemical stripping 

· Liquid cyclone 

· Compressed vibrations

· Melt filtration

· Mechanical abrasion

· Cryogenic grinding 

· Dry crushing 

· Roller pressing

Conclusion:

It has been found by going through this seminar report that PLASTIC RECYCLING is not only helpful in prevention of environmental pollution but also helpful in energy conservation by recycling of industrial as well as household based plastic.

 It has been found that a lot of energy has been conserved by PLASTIC RECYCLING in the production of various commodities. More ever it has been found that there are some reductions in some properties of the recyclate it still has significantly higher properties than the virgin version.
References
1. B.Baum & C.H.Parker

“PLASTICS WASTE MANAGEMENT MANUFACTURING CHEMISTS ASSOCIATION”, WASHINGTON D.C.May 1990

2. A.J.Warner , C.H.Parker & B.Baum

          “SOLID WASTE MANAGEMENT OF PLASTICS MANUFACTURING CHEMISTS ASSOCIATION WASHINGTON” D.C. 1990

3. J. Milgrom

“CONSERVATION RECYCLING”

5.   R. Liang and R.K. Gupta, Rheological properties of recycled polycarbonate and ABS

melts, Proc. XIIIth Int. Congress on Rheology, Cambridge, U.K., vol. 1, 216-218 (2000).
6.   K. Boudreau, R. Malloy and A. Tayebi., A method for the recovery of polycarbonate

from compact disks. University of Massachusetts, ANTEC (1993).
7.       E.R. Kaiser & A.A.Carotti

         “MUNCIPAL INCINERATION OF REUSE WITH 2% & 4% ADDITION OF PLASTICS”. Society of Plastic Industries, New York 1971.

DEPARTMENT OF CHEMICAL ENGINEERING

1

