
Plasticizers are substances added to plastic and other materials during manufacturing to make

them softer, more flexible, and easier to work with. Without plasticizers, many plastics would be

hard and brittle. For example, polyvinyl chloride (PVC), the third most widely used plastic

globally, becomes brittle and unusable without plasticizers but transforms into a workable

material suitable for products like vinyl flooring, wire insulation, and plumbing pipes when

plasticizers are added.

The way plasticizers work is elegant: they insert themselves between polymer chains, reducing

the intermolecular forces that hold these chains together and allowing the chains to move more

freely. This makes the material softer and more pliable, similar to how cartilage cushions and

facilitates movement in your knee joint.

The global market for plasticizers is substantial, with approximately 7.5 million metric tonnes

consumed annually worldwide as of 2017, with nearly 90% of polymer plasticizers being used in

PVC applications.

Plasticizers fall into several main chemical families:

Phthalates are the most widely used plasticizers, particularly for PVC applications. Common

examples include:

Non-phthalate alternatives have gained popularity due to environmental and health concerns

about traditional phthalates:
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Di(2-ethylhexyl) phthalate (DEHP) — widely used in flexible PVC products, though being

phased out due to health concerns

Diisononyl phthalate (DINP) — offers high durability and low volatility, used in wire coatings

and automotive applications

Diisodecyl phthalate (DIDP) — provides excellent thermal stability for cables and roofing

membranes

Dibutyl phthalate (DBP) — used in adhesives and printing inks
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Adipates (such as DEHA and DIDA) — offer good low-temperature flexibility and are

commonly used in automotive interiors

Citrates (such as ATBC and TBC) — often used in food-contact and medical applications

due to their biocompatibility



Specialty plasticizers include:

Plasticizers are ubiquitous in everyday consumer products:

The widespread use of plasticizers, particularly phthalates, has prompted regulatory action in

many countries due to potential health and environmental concerns, leading to increased

development and adoption of alternative, safer plasticizer formulations.

⁂

Sebacates — used for applications requiring exceptional low-temperature flexibility, such as

outdoor products and aerospace components
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Trimellitates (such as TOTM/TEHTM) — provide high-temperature stability for wire, cable

insulation, and automotive components

Phosphate-based plasticizers (such as TCP and TPP) — known for flame resistance, used

in fire-sensitive applications

Epoxy-based plasticizers (such as ESBO and ELO) — derived from natural oils, suitable for

food packaging, medical devices, and toys due to their health properties

Polymeric plasticizers — high molecular weight materials used for wide-ranging

applications without surface migration

Common Products People Encounter
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Flooring and vinyl products — including flexible vinyl flooring, vinyl siding, and rain gutters

Wiring and cables — electrical wire insulation and cable coatings

Food packaging materials — plastic wrap, food-contact films

Medical devices — tubing, flexible medical equipment

Artificial leather and textiles — synthetic leather for furniture and clothing

Printing inks — enhance flow and adhesion

Automotive interior components — dashboards, seat covers, and upholstery

Children's toys — many plastic toys contain plasticizers
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