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Glossary 

 

SECTION 1 
Recycling Is a System 
Recycling is often described as a simple act: placing an item into a designated bin. 

In reality, recycling is a coordinated industrial process involving: 

• Collection systems 
• Transportation networks 
• Mechanical sorting facilities 
• Commodity markets 
• Manufacturing systems 

Recycling does not occur automatically. 

It requires clean material streams, stable markets, and functioning infrastructure. 

When these components align, materials re-enter production cycles instead of being disposed of in landfills. 
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SECTION 2 
Collection and Contamination 
Recycling programs rely on source separation. 

Source separation means materials are sorted correctly at the point of disposal. 

Common contaminants include: 

• Food residue 
• Liquids 
• Plastic bags 
• Non-recyclable plastics 
• Textiles 
• Small loose items 

Contamination increases: 

• Processing time 
• Labor costs 
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• Equipment damage 
• Rejection rates 

In severe cases, entire truckloads may be diverted to landfills. 

Effective recycling begins with proper preparation: clean, dry, and accepted materials. 

 

 

SECTION 3 
Inside a Materials Recovery Facility (MRF) 
A Materials Recovery Facility (MRF) is an industrial facility designed to sort recyclable materials. 

Upon arrival: 

1. Trucks unload mixed recyclables. 
2. Materials are placed onto conveyor systems. 
3. Manual and automated sorting begins. 

Modern MRFs use a combination of: 

http://www.securestructure.org/


																																			
                                                                      Secure Structure Alliance 
                                                              Nonprofit Environmental Organization 
                                                 Clean Water. Resilient Structures. Safer Communities 
	

Secure Structure Alliance Inc                                                                                                             info@securestructure.org                  
Woman-Led & Service-Disabled Veteran–Led Environmental Nonprofit.                                               (833) 77-STEEL 
EIN: 33-2988052                                                                                                                                www.securestructure.org 

• Screens 
• Magnets 
• Air classifiers 
• Optical scanners 
• Eddy current separators 

The goal is to separate materials into clean commodity streams. 

 

SECTION 4 
The Science of Material Separation 
Material separation is based on physical properties. 

Sorting technologies rely on differences in: 

• Density 
• Magnetism 
• Conductivity 
• Shape 
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• Optical reflectivity 
• Size 

Examples: 

Magnets remove ferrous metals such as steel. 

Eddy current separators repel aluminum using induced magnetic fields. 

Air classifiers separate lightweight paper from heavier containers. 

Optical scanners use near-infrared light to identify polymer types. 

These technologies increase efficiency but require low contamination levels to function effectively. 

 

 

SECTION 5 
Paper and Fiber Recovery 
Paper and cardboard are composed of cellulose fibers derived from wood. 
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When recycled: 

• Fibers are re-pulped in water 
• Contaminants are screened out 
• Fibers are re-formed into new products 

Moisture and grease weaken fiber strength. 

Wet or contaminated cardboard often cannot be processed. 

Recycled paper reduces: 

• Tree harvesting 
• Energy use 
• Water consumption 

However, fibers shorten each time they are recycled. 

This limits the number of recycling cycles possible. 

 

 

SECTION 6 
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Metals and Energy Savings 
Metals are among the most valuable recyclable materials. 

Aluminum recycling uses approximately 95% less energy than producing aluminum from bauxite ore. 

Steel recycling reduces the need for iron mining and coke production. 

Metals can be recycled repeatedly without significant loss of structural integrity. 

Because of their high value, metal recovery is typically economically viable even during market downturns. 

 

 

SECTION 7 
Plastics and Polymer Challenges 
Plastics are polymers made from petroleum or natural gas. 

Unlike metals, plastics degrade with each recycling cycle. 
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Challenges include: 

• Mixed resin types 
• Additives and dyes 
• Food contamination 
• Limited market demand 

Not all plastics are recyclable. 

Recyclability depends on: 

• Resin identification number 
• Local infrastructure 
• Market demand 

Mechanical recycling is the most common method, though chemical recycling technologies are emerging. 

 

 

SECTION 8 
Glass and Market Limitations 
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Glass can be recycled indefinitely. 

However, glass presents logistical challenges: 

• Breakage during collection 
• Contamination of other materials 
• Transportation weight 
• Limited regional markets 

In some regions, glass recycling is economically feasible. 

In others, market conditions limit processing capacity. 

 

 

SECTION 9 
The Economics of Recycling 
Recycling systems depend on commodity markets. 

Recovered materials are sold to manufacturers. 

http://www.securestructure.org/


																																			
                                                                      Secure Structure Alliance 
                                                              Nonprofit Environmental Organization 
                                                 Clean Water. Resilient Structures. Safer Communities 
	

Secure Structure Alliance Inc                                                                                                             info@securestructure.org                  
Woman-Led & Service-Disabled Veteran–Led Environmental Nonprofit.                                               (833) 77-STEEL 
EIN: 33-2988052                                                                                                                                www.securestructure.org 

Market value fluctuates based on: 

• Global demand 
• Manufacturing trends 
• Oil prices 
• Trade policies 

When commodity prices fall: 

• Processing costs may exceed revenue 
• Municipal programs may face financial strain 

Stable recycling systems require both environmental commitment and economic viability. 

 

 

SECTION 10 
Policy and Regulatory Framework 
Recycling policy exists at multiple levels: 
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• Local municipal ordinances 
• State waste diversion mandates 
• Extended Producer Responsibility (EPR) laws 
• Federal environmental regulations 

Policy tools include: 

• Mandatory recycling programs 
• Landfill diversion goals 
• Deposit-return systems 
• Procurement requirements for recycled content 

Policy shapes material flows and market incentives. 

 

 

SECTION 11 
Circular Economy Principles 
The traditional economic model is linear: 
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Extract → Manufacture → Use → Dispose 

The circular model seeks to: 

• Design for durability 
• Enable repair 
• Promote reuse 
• Recover materials 
• Reduce extraction 

Recycling is one component of circular systems, but not the only solution. 

Waste reduction and product redesign play equally important roles. 

 

SECTION 12 
Summary of Core Concepts 
Recycling is an industrial system, not an automatic process. 

Contamination disrupts material recovery. 
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MRFs use mechanical and optical systems for sorting. 

Metals provide high energy savings. 

Paper fibers degrade with reuse. 

Plastics present technical and market challenges. 

Recycling depends on stable commodity markets. 

Policy frameworks influence program success. 

Circular economy thinking reduces reliance on virgin resources. 

 

GLOSSARY 
MRF – Materials Recovery Facility. 

Contamination – Unwanted material in a recycling stream. 

Eddy Current Separator – Device that uses magnetic fields to repel non-ferrous metals. 

Polymer – A large molecule made of repeating subunits. 

Circular Economy – An economic system focused on reuse and resource recovery. 

Extended Producer Responsibility (EPR) – Policy approach making producers responsible for product end-of-life 
management. 

Commodity Market – Market where raw materials are bought and sold. 
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