Glossary of Plastics Design for Environment Terms 

Biodegradable Materials
Materials capable of being broken down to their constituents by a natural process of microbial action.
Bioerodable
Polymers that exhibit controlled degradation through the incorporation of prodegradant additive masterbatches or concentrates. Such polymers oxidise and embrittle in the environment and erode under the influence of weathering.

Cleaner Production

Practices that reduce adverse environmental effects of activities by improving resource efficiency and reducing waste.
Collection 
The act of picking up waste materials at home, businesses or industrial sites and transporting them to a recycling facility, waste‑to energy incinerator or landfill.

Compostable
Compostable materials are capable of undergoing biological decomposition in a compost site, to the extent that they are not visually distinguishable and break down to carbon dioxide, water, inorganic compounds, and biomass, at a rate consistent with known compostable materials (e.g. cellulose). See also 'compostable plastic'.

Contaminant

Foreign material that makes a primary material impure and reduces or eliminates its recycling value.

Decomposition ‑ The breakdown of waste materials by microbial action. In aerobic decomposition, the bacteria work in concert with oxygen. Total aerobic decomposition leaves only carbon dioxide, water and inorganic solids.

Degradable Plastics
Degradable plastics are materials specifically designed to fragment or break down, within a specified amount of time, under specific conditions.

Design for the Environment

Design for the Environment ensures that adverse effects on the environment of their generation, use, recovery and disposal are avoided, remedied or mitigated and can relate to a product, service or policy.
Dispose

To discard waste once purpose is fulfilled.  Final disposition of wastes, either through incineration, recycling or landfilling. 
Eco-efficiency
The delivery of competitively priced goods and services that satisfy human needs and bring quality of life, while progressively reducing ecological impacts and resource intensity throughout the lifecycle, to a level at least in line with the earth's estimated carrying capacity.  This can be hard to establish so most consider eco-efficiency more simply as maximising the efficiency of production processes while minimising impact on the environment. Eco-efficiency can be achieved by using new technology, using fewer inputs per unit of product such as energy and water, recycling more and reducing toxic emissions.  In summary doing more with less. 


Ecology

The science of the relationship between organisms and their environment. 

Ecotoxic
Means capable of causing ill health, injury or death to any living organism.
Emissions

Solid, liquid or gas wastes which enter the environment as a by-product of a human activity. 

Environment

The air, water and earth, sometimes called the biosphere.

Environmental Impacts

Are any change in the environment – positive or negative – wholly or partially resulting from a companies activities, products or services.

Extended Producer Responsibility
(Accord page 8) The principle that those who make products and sell them, the producers, should be responsible for the lifecycle impacts of those products throughout the production process and supply chain, and especially at the point where consumers generate packaging as waste. 

Groundwater
Water beneath the earth's surface that fills the spaces and moves between soil particles and rock, supplying wells and springs.
Hazardous Substance
Hazardous substance handling, storage and use is regulated by New Zealand’s Hazardous Substances & New Organisms Act.  Section 2 of the Act defines a hazardous substance as…any substance with one or more of the following properties:
i. Explosiveness

ii. Flammability

iii. A capacity to oxidize

iv. Corrosiveness

v. Toxicity (including chronic toxicity)

vi. Ecotoxicity, with or without bioaccumulation

Hazardous Waste
Waste material that may cause a threat to human health or the environment. 
Heavy Metals ‑ Elements including cadmium, mercury, lead and arsenic which may be found in the waste stream as part of discarded items like batteries, lighting fixtures, colourants and inks. 

Incinerator
A plant designed to reduce solid waste volume through combustion. Most modern waste incinerators produce energy from the combusted waste. 

Incinerator Ash
The residue which remains after combustion of solid waste in a mass burn or RDF incinerator. Bottom ash is left on the incinerator grate following combustion and is removed by failing through the grate. Fly ash is carried overhead in the incinerator and is removed in the air pollution control equipment (typically an electrostatic precipitator or a bag‑house filter system).

ISO 14001
An Environmental Management System designed to ensure a business has systems which ensure compliance with environmental regulations and a process for continuous improvement.

Life Cycle Assessment (LCA)

A method to quantitatively measure and evaluate the environmental costs and benefits of a product or service over its entire life span.  - ie from raw material extraction or production through manufacture and use, to disposal or recovery. Also called Life Cycle Analysis.

Material Recovery Facility (MRF)

A solid waste facility, which sorts or separates materials for the purpose of recycling.
Monomer
A molecule that can join with other molecules to form a large molecule called a polymer. A monomer is the smallest repeating unit in a polymer chain.

Other/mixed Plastics. 
Those number 7 or non‑coded containers that are recycled through mixed plastics processes. To help recycling sorters, the code is moulded onto the base of containers.

Plastics and Chemicals Industries Association of Australia
An industry association representing member companies in the plastics and chemicals industries in Australia (including both degradable and conventional plastics member companies).

Packaging

Products manufactured for the containment, protection, handling, delivery or presentation of goods, which may range from raw materials to finished products.
Packaging Accord (New Zealand)
A voluntary agreement between the New Zealand packaging industry and government to make packaging more sustainable in New Zealand which includes recycling targets.  Go to www.packaging.org.nz for more information.
Photodegradable

A process where ultraviolet radiation degrades the chemical bond or link in the polymer or chemical structure of a plastic.
Plastics Packaging Recycling Target

Under the New Zealand Packaging Accord 2004 the plastics packaging recycling target to be achieved by 2008 is 23%.  In 2003 the recovery rate was 19%.
Polymer
A long molecule that is made up of a chain of many small repeated units (monomers).

Precautionary Principle
Where there are threats of serious or irreversible damage, lack of full scientific certainty shall not be used as a reason for postponing cost-effective measures to prevent environmental degradation (Rio Declaration).

Primary Packaging

Packaging that contains the finished product.
Secondary Packaging

Packaging that is additional to the primary packaging and is used for display purposes or for grouping a set of single units into a sales group or multi-pack.
Tertiary Packaging

Packaging used in the shipping and distribution of goods.
Plastics Identification Code 

A system to identify the type of plastic used in a product.  The Code uses a three‑sided arrow with a number in the centre and letters showing the abbreviated material name underneath. The number and letters indicate the resin from which each product is made.
Process Waste

Waste generated as a by-product of the manufacturing process.
Post Consumer Waste

Waste product that has served the purpose for which it was intended and has been discarded by the consumer.
Post Industrial or Commercial Waste
Waste from manufacturing, wholesale, retail or service establishments, including office buildings, stores, hotels, schools and warehouses, usually collected by private contractors rather than public agencies.

Recovery

To recover products and use the recovered product as a raw material to extract an energy source.
Recycling

Any process by which solid waste is collected, separated, or processed and reused or returned to use in the form of a raw material or a product.

Recycling Grade

Waste plastics collected for recycling are sorted into homogeneous categories by type and quality – e.g. clear PET bottles, green PET bottles and amber PET bottles are three common plastics recycling grades in New Zealand. 

Reduction

To reduce the amount of resources or raw materials used to produce a product or a service.  For example the light weighting of bottles to production with a lesser amount of plastic or down-gauging with a thinner grade of plastic film or sheet.
Restriction of Hazardous Substances (ROHS) Directive

From 1 July 2006 this European directive specifies that new electrical & electronic equipment shall not contain: Lead, Mercury, Cadmium, Hexavalent Chromium, Polybrominated biphenyls (PBB), Polybrominated Diphenyl Ethers (PBDE).
Re-use

To use a product or resource after it has fulfilled its initial use for the same or similar purposes without re-manufacturing or modifying the item significantly.  For example re-using a ice-cream container as a storage container. 
Sustainability

“Meeting the needs of the present generation without compromising the ability of future generations to meet their own needs.”  Brundtland definition, adopted by NZ Cabinet, May 2000
Sustainable Products

The Sustainable Packaging Alliance defines sustainable  products as those which are: effective, efficient, cyclic and safe.

Thermoplastic polymer
Becomes soft and 'plastic' upon heating and firm when cool, with this process able to repeated without the material becoming brittle.

Waste

Any material solid, liquid or gas, that is unwanted and/or unvalued and discarded or discharged.
Waste Minimisation

All activities aimed at preventing, reducing, re-using or recycling waste.

Waste Prevention

Practices that avoid and reduce the generation of waste.

Waste Electrical and Electronic Equipment (WEEE)
European Union Directive based on principle of extended producer responsibility.  Main requirements are for national collection/recycling systems being established by August 2005, these are to financed by producers (including importers), requires free disposal for private households and has set a minimum collection target of 4kg/person/year by 31 December 2006.

Additional Terms relating to Degradable Plastics 

Abiotic disintegration
The disintegration of plastic materials by means other than by the biological process such as dissolving, heat ageing or ultraviolet ageing.

Activated sludge
Sludge with active, live degradation microorganisms.

Adipic acid aliphatic copolyesters
Biodegradable polyester used in degradable plastic products

Adipic acid aromatic copolyesters
Biodegradable polyester used in degradable plastic products

Aerobic degradation
Degradation in the presence of air. Composting is a way of aerobic degradation.

American Society of Testing and Materials
The main standardization body in the United States (equivalent to Standards New Zealand in NZ)

Anaerobic degradation
Degradation in the absence of air, as occurs in dry landfills. Anaerobic degradation is also called biomethanisation.

Assimilation
The conversion of nutriments into living tissue; constructive metabolism.

Biodegradable
The American Society of Testing and Materials defines biodegradable as "Capable of undergoing decomposition into carbon dioxide, methane, water, inorganic compounds, or biomass in which the predominant mechanism is the enzymatic action of microorganisms, that can be measured by standardised tests, in a specified period of time, reflecting available disposal condition." For practical purposes claims about biodegradability of plastic should specify a timeframe.

Biomass
The weight of all the organisms in a given population.

Certification body
A body (generally a private operation) that operates a certification scheme. A certification body may or may not be accredited by JASANZ.

Certification scheme
Not a standard but a voluntary third party scheme which certifies conformance with a performance standard (usually verifies lab test results then issues logo & certificate of conformance). See also 'certification body'

Compostable plastic
A polymer is 'compostable' when it is biodegradable under composting conditions. The polymer must meet the following criteria:a) Break down under the action of microorganisms (bacteria, fungi, and algae).b) Total mineralisation is obtained (conversion into CO2, H2O, inorganic compounds andbiomass under aerobic conditions).c) The mineralisation rate compatible with the composting process and consistent with known compostable materials (e.g. cellulose).Australian Standards for compostable plastics are currently under development by Standards Australia, and will provide greater clarity to performance expectations.

Composting
The activity of breaking down plant and animal material using microorganisms under aerobic conditions. For successful composting there must be sufficient water and air to allow the microorganisms to break down the material, and the compost should reach and maintain a warm temperature.

Decomposer organism
An organism, usually a bacterium or a fungus, that breaks down organic material into simple chemical components, thereby returning nutrients to the environment.

Defacto International Standard
A standard, which in the absence of an International Standard, is so widely used internationally that it is generally recognized as being a defacto International Standard (various CEN and ASTM standards have achieved this status).

Degradable
Degradable materials break down, by bacterial (biodegradable), thermal (oxidative) or ultraviolet (photodegradable) action. When degradation is caused by biological activity, especially by the enzymatic action of microorganisms, it is called 'biodegradation'.

Ecotoxicity
Ecotoxicity refers to the potential environmental toxicity of residues, leachate, or volatile gases produced by the plastics during biodegradation or composting.

Ethylene vinyl alcohol
A water-soluble polymer.

European Committee for Standardisation
Peak standardisation body for the European Union.

Foamed starch
Starch can be blown by environmentally friendly means into a foamed material using water steam. Foamed starch is antistatic, insulating and shock absorbing, therefore constituting a good replacement for polystyrene foam.

Humus
The solid organic substance that results from decay of plant or animal matter. Biodegradable plastics can form humus as they decompose. Humus in soil provides a healthy structure within which air, water and organisms can combine.

International Organisation for Standardisation
An international standardisation body.

International Standard
A standard published by the International Organisation for Standardisation and commencing with ISO (eg ISO 16929).NB for electrical products the International Electrotechnical Commission (IEC) is the main international standardization body.

Japanese Institute for Standardisation
The Japanese peak standardisation organisation.

Joint Accreditation Scheme of Australia and New Zealand
An international organisation established under a formal agreement between the Australian and New Zealand governments, JASANZ accredits certification bodies to give users in Australia and New Zealand confidence that goods and services certified by accredited bodies meet established standards.

Mineralisation
Conversion of a biodegradable plastic to CO2, H2O, inorganic compounds and biomass. For instance the carbon atoms in a biodegradable plastic are transformed to CO2, which can then reenter the global carbon cycle.

Organic recycling
Organic recycling is either the aerobic (ie composting) or anaerobic (bio-methanisation) treatment of the biodegradable materials under controlled conditions, using microorganisms to produce stabilised organic residues, methane and carbon dioxide.

Overseas Standard
A standard that is used by another country or countries but that is not an International Standard (see also defacto International Standard).

Performance standard
A standard that references one or more test methods and stipulates the results required.

Photo-biodegradation
Degradation of the polymer is triggered by UV light and assisted by the presence of UV sensitisers. In this process the polymer is converted to low molecular weight material (waxes) and in a second step converted to carbon dioxide and water by bacterial action.

Phytotoxicity
Phytotoxicity refers to toxic effects on plants. Plant phytotoxicity testing on the finished compost that contains degraded polymers can determine if the buildup of inorganic materials from the plastics is harmful to plants and crops and if they slow down soil productivity.

Polybutylene succinate
Biodegradable polyester used in degradable plastic products.

Polybutylene succinate-co-adipate
Biodegradable polyester copolymer.

Polybutyrate adipate terephthalate
Biodegradable polyester used in degradable plastic products.

Polycaprolactone
Biodegradable polyester for degradable plastics eg Tone, CAPA or Placeel trade names. PCL can be used in starch-blends (eg Mater-Bi) where it provides water resistance and added strength. It is biodegradable through the action of nonspecific enzymes found in soil.

Polyhydroxyalkanoates
Linear aliphatic polyesters produced in nature by bacterial fermentation of sugar or lipids.

Polyhydroxybutyrate
Biodegradable polyester used in degradable plastic products.

Polyhydroxybutyrate-valerate copolymer
Biodegradable polyester used in degradable plastic products.

Polylactic acid
Biodegradable polyester used in degradable plastic products.

Polyvinyl alcohol
Water soluble polymer used in degradable plastic products.

Prodegradant
An additive that can trigger and accelerate the degradation of a polymer. Typically prodegradants (or degradation promoters) are catalytic metal compounds based on iron, cobalt and manganese.

Product standard
A standard that sets out what is expected from a particular product category. It should reference separate standards or include both test methods and performance requirements.

Recalcitrant residues
Non-biodegradable residues that remain after partial or incomplete biodegradation of a 'biodegradable' plastic. The recalcitrant organics are the compounds that show resistance to biodegradation. Most of the synthetic polymers exhibit the phenomenon of recalcitrance because of dissimilar chemical structures to those of naturally occurring compounds.

Standards New Zealand
The peak non-government standards development body in New Zealand. Standards New Zealand represents New Zealand in the International Organization for Standardization (ISO).

Test standard
A standard that sets out a test method, but that does not indicate what result is required when performing that test.

Totally Degradable Plastic Additives
Commercial name for controlled degradation masterbatch additive produced by Environmental Plastics Inc (EPI).
