Polystyrene packaging


Just about daily we hear how misinformed the average consumers are about plastics. This includes styrenics and most people believe that they know something about and would eagerly point out some in the house and in the kitchen.  Most people confuse styrene, which is a liquid, with polystyrene, which is a solid plastic made from polymerised styrene.  Styrene and polystyrene are fundamentally different. Polystyrene is inert and has no smell of styrene.  
Introduction to polystyrene packaging
Polystyrene is found in your home, office and in the cafeteria.  It comes in many shapes and forms.  [image: image1.jpg]


Polystyrene may be best known for its foam coffee cups and meat trays, but most polystyrene is used to make rigid durable products, such as television and computer cabinets, appliances, toys, CD,  jewel cases and audiocassette cases. 
Polystyrene gets the job done!

· It keeps hot food hot and cold food cold while you hold the package in comfort.

· It protects your fruit, vegetables, eggs and meat and keep them fresh and intact.
· It is an incredible hygienic choice for food service packaging.

· It does not leak and keeps its shape when holding your take-away meal.

· It protects valuable shipments without adding significant weight.

Nothing else offers the combination of strength, lightness and durability to protect valuable objects from perfume to computers, from morning coffee to salad at lunch!  Polystyrene packaging offers exceptional protection.  Its shape can be moulded to parts and products, maximising it’s excellent cushioning characteristics.

Only about five percent (5 %) of foam packaging is polystyrene, the rest is air!  Polystyrene provides the superior insulating quality that helps to hold food at the optimal eating or drinking temperature longer than many alternatives.  This helps to guard against waste.  Today's busy lifestyle requires the convenience of affordable and quick take-away meals.  Polystyrene packaging meets the demands of today's modern lifestyles by offering an economical and high quality food service product.

The polystyrene foam process has gone through a revolutionary market period over the last decade.  Manufacturers have been successful in developing many markets involving foam extrusion.  Some of these include co‑extrusion and foam lamination products and other industrial applications together with the ever-growing food packaging market.  The result of this has been a number of innovative, environmentally acceptable foam products.

Extruded foams are produced from a polymer mixture, nucleating agent and a blowing agent.

Food packaging is the largest end‑use of foamed plastics.  Polystyrene meat, poultry, fast foods and produce trays are a good example of foam packaging.  In the South African market, these trays are usually 1 to 3 mm thick and are thermoformed from sheet having a density of 70 to 113 g/ℓ.  Polystyrene's good insulation properties make it a natural for the fast-food industry. In this case, the foam is produced with a fine skin, which lends itself to quality printing.  
How is extrusion gassed foams manufactured?
As the polymer melt comes out the die, it goes from high pressure in the die to low or atmospheric pressure outside the die lips.  The blowing agent changes from a liquid to a gas.  The gas bubbles of blowing agent attach themselves to the nucleating agent in the melt and a cellular structure is formed.

What are the different materials in extrusion gassed polystyrene foam?
Polystyrene:
Crystal polystyrene is suitable for the extrusion of foamed products.  It is polymerised from styrene monomer.  Every batch is manufactured to a tight production specification.  The residual monomer content must be less than 500 mg styrene per kilogram polystyrene produced, i.e. < 500 ppm.  

Nucleating agent:
The nucleating agent is usually a fine powder added in small amounts between 0.2 and 2%.  Hydrocerol( 213 is a chemical blowing agent as well as a nucleating agent and is used in extrusion gassed polystyrene for foaming as well as cell regulation or nucleation.  The raw materials used to make up the multi-component system is supplied by Boehringer Ingelheim in Germany and comply with the Federal Food, Drug and Cosmetic Act (FDA) and all applicable Food Additives Regulations.
Blowing agent:
Iso-pentane is a liquid at ambient temperature and is extensively used as a blowing agent and CFC replacement in the expanded polystyrene industry.  The liquid blowing agent is pumped under high pressure to the extruder where it is fed into the melt.  During the production process iso-pentane is used to manufacture the cells and all residual blowing agent is allowed to vent from the foam prior to use.  After an ageing period of 5 days the very low, if any, levels of residual pentane is acceptable for food applications.

Colour master batch:
Colorants (dyes and pigments) are used to colour the foamed sheet according to the customer requirements and are chosen from a wide range of organic and inorganic compounds.  Master batches are pre‑dispersed colorants in a physical form that is easy to handle and use.  Inorganic pigments are insoluble in plastics and hence do not bleed or migrate.  Titanium dioxide is the most widely used pigment; it imparts opacity and whiteness to all plastics.

Organic pigments have cleaner and brighter shades and tend to dissolve at very low concentrations in polymers.

What about CFC's?
CFC's ,or chlorofluorocarbons are a family of chlorine based chemicals which are used as aerosol propellants, refrigerants, solvents and blowing agents.  They were mainly used because of their safety characteristics, which included non‑toxicity and non‑flammability.  Due to concerns regarding the effects CFC's could have upon the ozone layer, countries agreed, in terms of the Montreal Protocol, to reduce global CFC consumption and ultimately to stop producing them altogether. South Africa is not using any CFC's for blowing extrusion-gassed foams.
Can polystyrene be recycled?
Polystyrenes in all its forms, i.e. expanded and extrusion gassed polystyrene, high impact polystyrene and crystal polystyrene can be recycled.  A total of 44 500 tons of polystyrene products have been manufactured in South Africa in 2005.  In the same year, 4 100 tons of polystyrene has been recycled
.  These were from packaging as well as non-packaging application areas.  Recycled polystyrene can be used in the manufacturing of retail coat hangers, cutlery, toys and picture frames, to name a few.  Special programmes are required to recycle expanded and extrusion gassed polystyrene as the high volume to weight ratios make it uneconomical to transport.  One manufacturer of picture frames have specialised cages available in most urban areas for the collection of polystyrenes.  These materials are then size reduced and densified before being transported to its factory for recycling.  As public awareness is increased, more cages will be available and serviced with a subsequent increase in recycling rates.  Product manufacturers are re‑using their factory off-cuts and out-of-specification materials and very little material goes to waste during manufacturing.
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Polystyrene and its Carbon footprint
In recent years, the ‘carbon footprint’ has become a popular way of comparing the relative environmental impact of goods, services or industrial activities.  But the carbon footprint tells us only about carbon emissions; it says nothing about the total environmental impact.  
All packaging leaves an environmental footprint regardless of material type.  It takes energy and raw materials to produce, transport, and recover or dispose of all materials.  So it is important to measure all of these impacts throughout the entire lifecycle of the product.  To gauge and compare the sustainability of various product or packaging alternatives, life cycle studies are performed on them.  These studies review the environmental effects (known as burdens) occurring from the birth (i.e., raw material extraction) to the ultimate disposal of the items being examined, hence the term cradle-to-grave analysis.  
Polystyrene food packaging uses less energy and resources to manufacture than comparable paper or coated paperboard products.  [image: image3.jpg]



The 2005 Foodservice Packaging LCI
 evaluated products across the full range of resource and energy use, solid waste generation, atmospheric emissions and waterborne emissions.  Comparisons between systems were summarised for four key performance areas:  energy, solid waste (weight), solid waste (volume) and greenhouse gas emissions.

In the four key areas evaluated, the LCI study demonstrates that polystyrene foam products in most cases have environmental burdens that are lower than, or comparable to the alternative products studied.  Coffee lovers may be surprised to learn that one average weight polystyrene foam cup produces significantly less greenhouse gas emissions
 than two average weight coated paperboard cups or one average weight coated paperboard cup with a sleeve.
Biopolymers or renewable materials are appearing on our shop shelves and claim that their carbon footprint is much smaller than petroleum-based products, including polystyrene.

A new study just released
 takes a life cycle look at the environmental burdens associated with the production of a number of common packaging items from a corn-based plastic, poly lactic acid (PLA), versus producing them from traditional petroleum-based plastics.  Based on the life cycle data for the packaging products evaluated, neither corn-based nor petroleum-based products can be considered more environmentally sustainable than the other.  
However, research is needed to determine post-usage scenarios and impacts for these different packages and material types.  For example, inclusion of recycling and composting data could significantly impact environmental burden levels and thus the conclusions that should be drawn between packages and materials.
So what is styrene then?
Styrene is a liquid that is derived from petroleum and natural gas by-products, but which also occurs naturally.  Styrene helps create plastic materials used in thousands of remarkably strong, flexible, and lightweight products that represent a vital part of our health and well being.  It's used in everything from food containers and packaging materials to cars, boats, and computers.  The styrene used in these products is synthetically manufactured in petrochemical plants.  However, styrene also occurs in the environment and is a natural component of many common foods, such as coffee, strawberries and cinnamon.  

Is styrene present in polystyrene?
Very small amounts of styrene monomer that was not converted into polystyrene during processing do remain in finished polystyrene products.  Numerous studies and investigations have been carried out to determine if there is a safety concern regarding the amounts of styrene that remain in polystyrene resins.  The results of these studies indicate that polystyrene is safe for use in food‑contact products.  Styrene is approved for use as a starting material for the production of polystyrene food and beverage packaging by regulatory agencies worldwide.  The European Food Safety Authority has not assigned a so called 'Specific Migration Limit' to styrene.  Many surveys made from e.g. the UK Ministry of Agriculture, Food and Fisheries (MAFF) in the late 90-ies gave complying values for food packaged in polystyrene.  This survey was repeated in 2003 and gave again gave complying values.
Do I come into contact with styrene?
Styrene is a natural component of some foods, and is present in small amounts in foods such as cinnamon, beef, coffee beans, peanuts, wheat, oats, strawberries, and peaches.  Most people are exposed to styrene in tiny amounts that may be present naturally in the diet, air (styrene is a component of cigarette smoke, gasoline and fuel exhausts, and, in trace quantities, as a result of using food-service packaging).  Scientific studies have shown that the very small amount of styrene that people may be exposed to from packaging is about the same amount as comes from naturally-occurring styrene in foods.  These studies have also shown that these levels of exposure are safe and should not be a cause for concern.  
Is styrene harmful to my life?
Styrene is harmless in the very small amounts most people might normally encounter in air or food. The general public is very unlikely to encounter high levels of styrene.  In fact, styrene is approved by the US Food and Drug Administration as a food additive.  Major studies in Japan, United States and Europe have shown that even at very exaggerated levels of exposure, the oligomers (combination of two or three styrene molecules) that can migrate from polystyrene did not show an estrogenic effect.  

For those directly working with the product (i.e. professional users, the people involved in the conversion of styrene into the final items we use in the everyday life), the relevant safety measures are provided by means of a Safety Data Sheet.  Governments and Industry have set safe exposure limits for professional workers.

As part of a continuing effort to protect health and the environment, the European Union and the U.S. Environmental Protection Agency are both currently conducting formal reviews that will provide safety assessments of the scientific data on styrene.

Polystyrene contains substances that can migrate, or transfer, to foods or beverages.  In order to safeguard the inertness of the plastic towards the food, the migration of volatile substances (such as additives and residual monomers) from the food contact article into the food needs to meet prescribed migration limits.  European legislation allows an overall migration of less than 10 mg per dm² of the article surface.  The FDA also regulates residual levels of these components in food packaging to ensure that packaging is safe to use.  

Polystyrene can be safely used in many applications.  Although some of their ingredients may be dangerous, when used in the polymer they mostly do not present a danger to human health (for instance by inhalation, ingestion or contact with skin) since such ingredients are embedded in the polymer matrix.  

Currently, based on the EU classifications
, styrene monomer - the major building block of polystyrene - is considered to have low oral toxicity, and is not classified in terms of carcinogenicity or mutagenicity.  Styrene monomer is one of many large volume chemicals subject to review based on the European regulation EEC/793/93, which requires chemical risk assessments.  This process evaluates both the hazard (e.g. potential for causing health effects) of a substance and the real-life potential for exposure to that substance (e.g. in the environment, workplace, etc.) to determine whether or not there might be a risk from exposure to a substance under certain conditions.  The United Kingdom's (UK) Health and Safety Executive (HSE) has drafted this risk assessment, which is under review by EU experts , and will be the basis for reviewing the classification of the product, its labelling requirements, and also regulations concerned with worker exposure. 

There are very few references available on buthane and pentane.  They indicate that pentane is not a toxic hazard from occupational exposure.  Pentane has also low neuromuscular toxicity.  There is also no evidence for carcinogenic, mutagenic or teratogenic activity from pentanes.  Furthermore pentane is approved without restrictions by the European Union as additive to be used in plastics that come in contact with foods.  Nevertheless, no pentane is expected to residue in an EPS-based final article.
CO2 is natural occurring gas, it is non-toxic, non-flammable, does not contribute to tropospheric smog, and has no stratospheric ozone depletion potential.  In addition, the carbondioxide used for this technology is recovered from existing commercial and natural sources.  As a result, the use of this blowing agent technology does not increase the levels of CO2 in the atmosphere.
What about the odour of styrene?
Styrene's distinctive odour can be detected even when styrene is present at extremely low levels - levels that are many, many times below any level that may result in a possible health effect.

Conclusion
Modern polystyrene packaging has long been a preferred material of the foodservice industry because it insulates better, keeps food fresher longer, costs less than alternative coated paperboard products and uses less resources.
With today’s growing concerns about the environment and climate change, polystyrene packaging solutions are becoming more recognised as environmentally-preferable for a host of reasons including their lightweight properties. Polystyrene packaging makes sense for business, consumers and our planet.
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