PET and CRYSTALLIZER SYSTEMS
PET is a "semi-crystalline" thermoplastic, meaning it has both crystalline and amorphous regions within its
molecular structure. The crystalline portion develops where the molecules can align themselves in a very compact
linear structure. Otherwise, the molecules are set in a random or amorphous pattern.
Virgin PET resin is sold in crystallized form so that it can be dried before being melt processed. Un-crystallized
PET becomes sticky and clumps when its temperature reaches 175°F. This is PET's glass transition temperature;
the point at which the amorphous portion begins to soften. Recycled PET may have to be crystallized prior to
drying to avoid drying difficulties. Crystallization permits trouble-free drying in conventional equipment at
280°F-320°F.
Most PET drying is done in dehumidifying hoppers using hot air at a very low dew point. The dehumidified air
passes through a bed of PET to extract moisture from the resin. A desiccant material, such as silica, absorbs
moisture from the circulating air. Wheel and dual desiccant bed systems are common desiccant drying systems.
Either a time cycle or a predetermined decrease in air dew point is used to shift airflow from one bed to the other.
The sticking (or agglomeration) problem in dryers will worsen as a higher percent of the mix consists of
amorphous material. A rule of thumb is that a crystallizer is not required if the amorphous portion of the feed
stream is less than 20% of the total. For some end-product manufacturers, it is not feasible or cost-effective to
maintain the amorphous portion at a content level low enough to prevent this phenomenon.
The clumps that form due to sticking of amorphous or partly amorphous resin do not break up as the temperature
rises. In fact, they will stick to the container walls and thermocouples and cause bridging as the clumps grow.
Drying of the non-sticking resin becomes inefficient and some of the bridged material will heat degrade and
reduce product quality.
Crystallizers are drying hoppers equipped with agitators that break up the clumps. The crystallizers generally are
positioned just above a series of dryers. Slow agitation is used to prevent agglomeration and creation of fines.
The transition from amorphous to crystalline PET takes 10-20 minutes at 270º-300°F. The crystallized material
then is conveyed into a hopper dryer.

The CCR Model roughly translates into the number of pounds per
hour the unit is designed to process

