

    
            
                
	PDF4PRO




    
    		 Trends


    


    
    		DMCA
	Contact
	⚡ AMP
	Log In


    


            

    

    
		
            
            	
                

	Example: tourism industry

	
				Search	
	

Plastics-to-Oil: Conversion Technology—A Complement to ...



Conversion technology: A Complement to plastic recycling April 2011 This research project was funded by the American Chemistry Council. Prepared by: 4R Sustainability, Inc. Portland, OR 97203 503-319-7009 1 4R Sustainability, Inc. April 2011 Conversion technology: A Complement to plastic recycling Executive Summary The field of solid waste management continues to evolve and much of that evolution is driven by the adoption of new technologies that increase recovery capacity and processing capabilities. Despite all of the technological advances over the recent years in the reclamation of plastics, there remains a portion of the plastic waste stream that cannot be mechanically recycled due to contamination , lack of markets or the inability to separate plastics that can make recovery unfeasible. In the , much of this non-recycled plastic then becomes landfilled. However, a new generation of Conversion technology specifically designed to manage non-recycled plastics has been developed, and commercial scale facilities that use pyrolysis technology to convert plastics into oil and fuel are being established in Europe and Asia.
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    	1 Conversion technology: A Complement to plastic recycling April 2011 This research project was funded by the American Chemistry Council. Prepared by: 4R Sustainability, Inc. Portland, OR 97203 503-319-7009 1 4R Sustainability, Inc. April 2011 Conversion technology: A Complement to plastic recycling Executive Summary The field of solid waste management continues to evolve and much of that evolution is driven by the adoption of new technologies that increase recovery capacity and processing capabilities. Despite all of the technological advances over the recent years in the reclamation of plastics, there remains a portion of the plastic waste stream that cannot be mechanically recycled due to contamination , lack of markets or the inability to separate plastics that can make recovery unfeasible. In the , much of this non-recycled plastic then becomes landfilled. However, a new generation of Conversion technology specifically designed to manage non-recycled plastics has been developed, and commercial scale facilities that use pyrolysis technology to convert plastics into oil and fuel are being established in Europe and Asia.
2 The benefits presented by plastic to fuel (PTF) technologies are two-fold: transforming non-recycled plastic into a valuable commodity, and creating a reliable source of alternative energy from an abundant, no-cost feedstock. This paper provides an overview of the newest generation of PTF technologies, explores how this technology can be used to compliment and support the existing mechanical recycling infrastructure for plastics, and discusses the opportunities and barriers that exist to commercializing this technology in the 1. Overview In the , the field of solid waste management is becoming more closely aligned with resource management, and this is occurring in large part because the way we view waste is dramatically shifting. New technologies are being developed that allow more materials to be recovered and new value created from those materials. Much more of our waste stream is considered to be valuable scrap material and new technologies such as automation for materials separation and major improvements in commercial composting are allowing the industry to tap into these resources and create value out of what was previously considered non-valuable material.
3 Conversion technologies, specifically those designed for plastics, offer the same potential to create value for landfilled plastics that are not appropriate for mechanical recycling. And further, plastic to fuel (PTF) technologies offer the potential to manage landfill-bound plastics as a resource to create a valuable alternative fuel source. At this time, a large portion of the plastic waste stream is still treated as waste, and there is a large opportunity to recover more of the plastics we use in the United States. Factors that currently limit mechanical recycling include: contamination issues ( , food waste), technical challenges of separating resins in mixed resin products, and lack of markets for some plastics. While technically all thermoplastics can be recycled, the conditions identified above can make recovery through mechanical recycling economically impossible. The result is that many plastics still are not recovered at end-of-life.
4 2 4R Sustainability, Inc. April 2011 Now, an end-of-life management option exists for non-recycled1 plastics: Conversion of scrap plastics to either chemical feedstock or fuel. These Conversion technologies rely on the processes of depolymerization and pyrolysis, respectively. Those in the plastics industry may be familiar with the term pyrolysis, or plastic-to-fuel (PTF) technologies, and have some knowledge of past attempts that have been made to commercialize this technology. The technology has existed for decades, but challenges seemed to persist in making commercial-scale systems economically feasible, and the technology was limited and did not yield a desirable product. However, recent investment and innovation in pyrolytic technology has created a new generation of systems that may have overcome these previous challenges. And, these modern systems have been deployed in communities in Europe and Asia with a number of years of demonstrated success.
5 The recent evolution of Conversion technologies for managing scrap plastics has given cause for a re-evaluation of how these systems might serve as a viable end of life option for scrap plastics, and better yet, how these systems might be used to Complement the existing recycling infrastructure of plastics. In an effort to better understand the technologies that are available and how they might be used, the American Chemistry Council commissioned this study. This report covers the following items: Definition of Conversion technology Existing technologies System feedstock Growth model for technology abroad Growth model for technology in North America Opportunities and barriers Policies that promote commercialization of PTF technologies Outlook for growth in the The information in this report is a summary of findings gathered during interviews of plastic-to-fuel technology manufacturers, users of PTF technology, industry experts and solid waste managers.
6 Because this information is aggregated from a number of sources, much of this information is presented as averages and general experiences. Specific technologies and economic scenarios will differ for each system and should be fully vetted. The information presented in this report is intended to inform the readers, including municipalities, government officials, plastics reclaimers, materials recovery facility (MRF) managers, investors, and other interested parties about the current state of Conversion technology for scrap plastics, how these systems fit in community solid waste management plans and what conditions exist that could benefit, or hinder, the commercialization of these systems in North America. 1 In this document, non-recycled refers to used plastics that are not mechanically recycled. ISO 15270 defines mechanical recycling as processing of plastics waste into secondary raw material or products without significantly changing the chemical structure of the material.
7 (Source: ISO 15270:2008(E). Plastics Guidelines for the recovery and recycling of plastics waste. 2008) 3 4R Sustainability, Inc. April 2011 2. Definition of Conversion technology The term Conversion technology encompasses a broad range of technologies that are used to treat a wide variety of materials in the waste stream. Those technologies include incineration, gasification, hydrolysis, anaerobic digestion, pyrolysis and chemical feedstock recovery. This study only focuses on the latter two technologies of pyrolysis and depolymerization systems that are specifically designed to treat scrap plastics. The other technologies mentioned vary significantly from the technologies discussed in this report. An example of the capacity and outputs of these Conversion technologies can be found in Table 1, which is an evaluation of Conversion technologies for municipal solid waste (MSW) conducted by Los Angeles County.
8 It should be noted that under ISO 15270, Conversion technologies, such as cracking, gasification and depolymerization are recognized as forms of recycling; specifically, they are classified as chemical or feedstock recycling. Pyrolysis is a synonym for cracking. Table 1. Conversion technologies considered for treatment of MSW2 Technology Supplier Technology Type Proposed Capacity Major Products Arrow Ecology and Engineering Anaerobic Digestion 300 tons/day Biogas (Electricity) Digestate (Compost) Recyclables Changing World Technologies Thermal Depolymerization 200 tons/day Renewable Diesel Carbon Fuel Metals International Environmental Solutions Pyrolysis tons/day @ moisture 125 tons/day @ 20% moisture Syngas (Electricity) Interstate Waste Technologies Pyrolysis/High Temperature Gasification 312 tons/day (1 unit) 624 tons/day (2 units) 935 tons/day (3 units) Syngas (Electricity) Mixed Metals Aggregate NTech Environmental Low Temperature Gasification 413 tons/day Syngas (Electricity) Table 1.
9 Source: LA County 2007 As demonstrated in Table 1, pyrolytic and depolymerization systems can treat a wide variety of materials. Because these systems are used to treat MSW, there are vastly different permitting issues, economics and growth models, and very different levels of support for these technologies. MSW program managers who considered the technology options in Table 1 met with a great deal of resistance from environmental communities, very similar to the opposition to waste incineration technologies. Because the political and economic conditions and feedstock for these technology types in Table 1 vary 2 Los Angeles County Conversion Technology Evaluation Report: Phase 2 Assessment. October 2007. 4 4R Sustainability, Inc. April 2011 so greatly from the conditions for plastics-to-fuel and plastics-to-chemical feedstock recovery, this report evaluates the latter category of technology as separate from the other Conversion technologies.
10 One of the most obvious examples of those differences is the capacity of the system. Most PTF systems are designed to manage about 20 tons per day. The vast capacity difference and the narrow treatment of plastics in PTF suggest these systems are very different in purpose and function. Therefore, for the purpose of this study, Conversion technologies refers to the pyrolysis and depolymerization technologies that are specifically designed to treat scrap plastics. Specifically, the use of the term pyrolysis refers to plastic-to-fuel (PTF) technologies that handle scrap plastic through a process of thermal treatment, and sometimes pressure, to convert these plastics to a fuel product. The term depolymerization refers to chemical feedstock recovery, or a process of turning scrap plastics back into monomers that can be used to rebuild resins that will have the properties and performance of virgin 3. Depolymerization technologies While chemical feedstock recovery, or depolymerization, is not the primary focus of this study, it is important to recognize the positive impact that this form of plastic-specific Conversion technology is having on the recovery of scrap plastics and other resin-based products.
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			contamination of waters that will be discharged to surface waters or the ground. ... discoloration, or oil sheen in discharges. To the degree possible, the Contractor shall coordinate this Work with permanent drainage and roadside restoration Work the Contract requires. ... Updating the TESC Plan to reflect current field conditions. 3 ...
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			The organic regulations state that any field or farm parcel, from which harvested crops are ... Manure must be managed in a manner that does not contribute to contamination of crops, soil or water, by plant nutrients, heavy metals, or pathogenic organisms and optimizes the recycling of nutrients. ... Mineral oil is not listed on the National ...
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			failure is contamination and inadequate l ubrication, not fatigue. Each of these events produces a unique damage imprint, called a pattern (path pat - tern when referring to raceways, † Path patterns, page 32). Consequently, by exa mining a damaged bearing carefully, it is possible, in the majority of cases, to find the root cause of the damage.
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			Small Scale Postharvest Handling Practices: A Manual for Horticultural Crops (4th edition). July 2002 ii Users' Feedback Solicited The authors welcome suggestions for additions to this manual and for changes in the
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			Oil spill cleanup workers can face potential hazards from oil byproducts, dispersants, detergents and degreasers. Drowning, heat illness and falls also pose hazards, as can encounters with insects, snakes and other wild species native to the impacted areas. In these situations, OSHA goals include ensuring that workers receive appropriate training
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