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Progress on release and migration of plastic additives to ecological environment

CHEN Lei”, GAO Shanxue, XU Yilu
School of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China

Abstract: The environmental issue caused by plastic waste, especially by micro-plastics with particle size less than 5 mm,
has attracted the worldwide attention. During the production process of plastic products, many types of additives are often
used to improve the performance of polymers and to extend the service life of plastic products. However, these additives may
be released continuously during the usage, recycling and natural aging of plastic products, which will be a big threat to the
ecological environment and human health. In this paper, research progress on the commonly used plastic additives and their
release and migration to the ecological environment was reviewed, including the types and amount of additives commonly
used in plastics, the release and migration of plastic additives to the environment media and organisms during the recycling
process of plastic wastes and the aging of plastics, and the mechanisms involved. The functional additives commonly used in
plastics include the antioxidants which are used to delay or inhibit the oxidative degradation of plastics due to light, heat,
radiation and metal impurities, the flame retardants which are used to increase the flame resistance of polymers, the
plasticizers which are used to improve the flexibility, durability and durability of polymer films, and to reduce crystallinity
of polymer molecular chains, and the stabilizer which are used to slow or prevent thermal degradation and photodegradation
of plastic polymer during processing or use. In the recycling process of waste plastics, a variety of organic and metal
additives may be released to the atmospheric environment, soil and sediment and migrate to the organisms. During the
process of plastic aging, additives will be released into the water and sediment, and migrate into organisms, causing
toxicities. The migration mechanism of plastic additives proposed at present includes the following steps: diffusion of
additives from the inside to the surface of plastics, desorption of additives from the surface of plastics, adsorption of
additives on the surface of environmental media or organisms, and diffusion of additives in the environmental media or

enrichment in organisms. In future, more attention should be paid to the development of green plastic additives, the
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improvement of technologies for plastic waste recycling, and systematic research on the release, migration and transformation
of plastic additives in various environmental media as well as the interaction between various layers of the ecosystem.
Besides, migration models are required to be established to assess the ecological risks of plastic additives in the natural

environment.
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Table 1 Types and amount of additives most commonly used in several polymers

REWAHA PIBIERES WL (A L)
Polymer Additive types Amount in polymers (w/w)
B4 Polypropylene U] BEHAA 0.05%—3% 12%—18%
R %)% B 2% Low density polyethylene AT BEHAATH] 0.05%—3% 12%—18%
15595 B B8 2% High density polyethylene BUEALH BHEA 0.05%—3% .12%—18%
RA 2 Polyvinyl chloride BB FaoE A 10%—70% .0.05%—3%
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Table 2 Types and representative compounds of plastic additives commonly used
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