Plastics/Polystyrene Excerpts form “How Things Work – Microwave Ovens”  (http://rabi.phys.virginia.edu/HTW//microwave_ovens.html)

Can plastic melt in a microwave oven? How does this process work? Can plastic burn in a microwave oven? - HD

Most plastics are unaffected by microwaves and do nothing at all in a microwave oven. For them to absorb energy from the microwaves, the plastics must either conduct electricity or their molecules must undergo the twisting motions that water molecules experience in the microwave oven. There are a few conducting plastics and these may melt or burn in a microwave as the microwave electric fields propel electric currents through them. There are also some plastics that trap water molecules and these may also melt or burn as the water molecules gather energy from the microwaves. I suppose that there are also a few plastics that have polar molecules in them that respond to the microwaves the way water does. However, most plastics do none of these and only melt or burn if they accidentally come in contact with very hot food or pieces of metal that happen to be in the microwave oven.

Can one's health be adversely affected by the use of certain wraps, films, or containers, when heating food in the microwave?

When various plastics become hot, their molecules become more mobile. The most obvious such case is when a plastic actually melts. But even before it melts, a plastic can begin to lose molecules to objects that are touching it. However, the plastics used in cooking are pretty non-toxic, so that even eating pieces of those plastic won't cause you any significant trouble. On the other hand, I would be careful with plastics that weren't intended for cooking. Some non-food related plastics are mixed with additives called "plasticizers" that keep them softer than they would be if they were pure. These plasticizers have a tendency to migrate out of the plastics, giving such things as "vinyl" their characteristic odors. Heating a plastic containing a plasticizer can drive this plasticizer out of the plastic and into something else. I don't think that it's a good idea to eat plasticizers so I would suggest not cooking with plastics that weren't intended for use with food. Still, not all plasticizers are bad--water is an excellent plasticizer for such common plastics as hair and cotton.

What containers are not safe to use in a microwave? I am particularly concerned about Styrofoam containers as I use them to make TV dinners for my family. Is it OK to heat directly in these containers?

The two critical issues with containers in a microwave are (1) that they do not absorb or reflect microwaves and (2) that they tolerate high temperatures. Concerning the first issue, a container that absorbs microwaves will become extremely hot and may be damaged or destroyed. Most plastics (including Styrofoam) don't absorb microwaves and are fine. Glazed water-free ceramics and glasses are usually also fine, as long as they don't have any metallic trim. Metal dishes are a poor choice because they reflect microwaves and lead to uneven heating. Unglazed ceramics absorb water and will overheat.

Concerning the second issue, many plastics melt or soften below the temperature of boiling water. Polystyrene, the plastic from which Styrofoam is made, has a glass transition temperature of almost exactly 212° Fahrenheit (100° Celsius). That means that it will begin to soften at just about the temperature of boiling water. While pure water will boil without much problem in Styrofoam, water containing dissolved solids such as sugar or salt will boil at a higher temperature and may melt the Styrofoam. You'll know when this happens...it's not really a health issue, just a potential for a messy oven. I've only encountered the problem once myself, when a Polystyrene gravy separator melted in the microwave and let the gravy spill.

Is it true that microwaves cause cancer?

I think that it's very unlikely that microwaves cause cancer. Microwaves are not ionizing radiation--they don't directly damage chemical bonds. Instead, they heat materials, particularly those containing water. As a result, they may cause damage to proteins in the same way that cooking damages proteins (and hardens egg protein, for example). But while such protein damage can easily cause cell death, I wouldn't expect it to cause the genetic damage associated with cancer.

