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About Health Care Without Harm

Health Care without Harm (HCWH) has long campaigned for a phase-out of PVC in
the healthcare due to the health hazards posed by products made of this polymer.
Already in 2007, HCWH Europe documented hospitals across Europe! that had
already begun phasing out PVC medical devices to protect patients from DEHP and
other alternative plasticisers.

Polyvinyl chloride (PVC)

PVC is a high-volume, synthetic material with many different formulations and
configurations. Approximately 75 percent of all PVC is used in construction and
building materials including flooring, pipes, carpet backing, and wall coverings as
well as office furniture, supplies, and packaging. PVC is currently used in
healthcare-specific applications including IV bags, blood bags, urine bags, tubing,
oxygen masks, catheters, and disposable gloves.

Why is PVC problematic?

The concerns about PVC focus on chemical hazards associated with its entire life
cycle - from production to disposal - including additives used for performance
characteristics and applications.

End of life; PVC product recycling

In general, plastics can be recycled by mechanical technologies, including
separation of polymer types, decontamination, re-melting, and re-use into similar
or different products. The public and environmental health impacts of these
technologies can vary considerably, and in practice only a few of the many plastics
we use every day are widely recycled. Burning plastics in waste-to-energy plants
designed to produce heat, steam, or electricity is sometimes labeled “recycling” but
this is a misuse of the term; EU legislation classifies these processes as incineration
and these technologies carry risks similar to waste incineration.

! (Austria, Denmark, Sweden, Czech Republic, Slovakia, France, Italy, The Netherlands)
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https://noharm-europe.org/sites/default/files/documents-files/2675/PVC_DEHP_Phase-Out_Europe.pdf
https://www.ciel.org/wp-content/uploads/2019/02/Plastic-and-Health-The-Hidden-Costs-of-a-Plastic-Planet-February-2019.pdf
https://www.ciel.org/wp-content/uploads/2019/02/Plastic-and-Health-The-Hidden-Costs-of-a-Plastic-Planet-February-2019.pdf
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2000L0076:20081211:EN:PDF

Very small amounts of post-consumer PVC is recycled and it is challenging for
several reasons:

e When waste streams of various plastics are mixed without sorting and
separation, PVC content of more than 10-15% can make those wastes much
less useful and sometimes destroy their value completely. Recycling facilities
must therefore rigorously separate PVC from mixed plastic through hand
sorting or automated systems (Hopewell, 2009; Association of Plastics
Recyclers; LeBlanc, 2016; Ragaert, 2017)

e PVC can be difficult to recycle in part because of additives; PVC can contain
many different types of additives, so a consistent post-consumer waste
stream is almost impossible. (Hopewell, 2009; VinyLoop; Association of
Plastics Recyclers) For successful recycling, PVC products need to be “super-
separated” by product type to keep them from going to an incinerator or
landfill.

e The costs of PVC recycling can be particularly high (Technology Quarterly,
2007; VinyLoop; Michael, 2015; Sadat-Shojai, 2011). In 2018, a PVC
industry recycling facility in Italy closed after 15 years of losses and
collapsing demand for their product.

PVC product disposal

With the challenges of recycling, PVC disposal options include waste incineration or
landfilling. In landfill, PVC can leach toxic additives into soils and groundwater; in
incinerators, the burning of PVC releases toxic chemicals into the air and produce
massive amounts of highly toxic dioxin laden ash. When PVC is burned, highly
hazardous dioxins and furans are formed and released directly into the environment
or sequestered in ash that must then also be disposed (a new waste disposal
problem in itself) (Rémbke et al. 2009).

The synthesis of dioxins, furans, and/or related organochlorines requires chlorine
and organic compounds, often in association with metal catalysts, heated within a
range of temperatures that fosters the formation of these molecules from
precursors or de novo. The extent to which combustion in waste incinerators
produces dioxins, furans, and related compounds depends on incinerator design,
operating conditions, and fuel composition. Under certain combustion conditions,
higher PVC concentrations in the fuel mix result in higher dioxin formation. PVC is a
particularly important chlorine contributor to the fuel mix that results in
dioxin/furan formation in poorly controlled incineration and building or landfill fires.
The chlorine in PVC also results in the creation of hydrogen chloride gas during
burning or pyrolysis; highly corrosive, it can damage the incineration/pyrolysis
plant. Filtering this gas out, and the corrosion it causes, both increase the costs of
waste handling.
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https://earth911.com/eco-tech/the-ultimate-plastic-breakdown/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2873020/
http://www.plasticsrecycling.org/pvc
http://www.plasticsrecycling.org/pvc
https://www.thebalance.com/an-overview-of-plastic-recycling-4018761
https://www.sciencedirect.com/science/article/pii/S0956053X17305354
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2873020/
http://www.vinyloop.com/en/
http://www.plasticsrecycling.org/pvc
http://www.plasticsrecycling.org/pvc
http://www.vinyl.org.au/sustainability/recycling
http://www.vinyl.org.au/sustainability/recycling
http://www.economist.com/node/9249262
http://www.economist.com/node/9249262
http://www.vinyloop.com/en/
https://www.google.com/search?source=hp&ei=UyU9XJyoGIjW8AOy67GABw&q=static1.squarespace.com%2F...%2F1461177775089%2FReport%2Bon%2BPlastic%2BRecycling%2BMarket%2Bco...&btnK=Google+Search&oq=static1.squarespace.com%2F...%2F1461177775089%2FReport%2Bon%2BPlastic%2BRecycling%2BMarket%2Bco...&gs_l=psy-ab.3...99620.99620..100976...0.0..0.90.130.2......0....2j1..gws-wiz.....0.tdP58bjYOaQ
https://www.sciencedirect.com/science/article/pii/S0141391010004556
https://www.unenvironment.org/news-and-stories/story/plastic-planet-how-tiny-plastic-particles-are-polluting-our-soil
https://ipen.org/sites/default/files/documents/ipen-toxic-fly-ash-in-food-v1_4a-en-web.pdf
https://doi.org/10.1016/j.%20wasman.2009.03.032
https://core.ac.uk/download/pdf/82165522.pdf
https://core.ac.uk/download/pdf/82165522.pdf
https://www.ncbi.nlm.nih.gov/pubmed/17432330
https://www.ncbi.nlm.nih.gov/pubmed/26185164
https://www.sciencedirect.com/science/article/pii/S0956053X17305354
https://www.sciencedirect.com/science/article/pii/S0956053X17305354

Waste industries claim that incineration using highly advanced emission control
technologies provides clean energy that reduces climate impacts and toxicity. The
evidence, however, clearly demonstrates the harmful short- and long-term effects
of waste incineration’s emissions and byproducts. Below are two examples from EU
Members States, highlighting poor waste management:

1. Incinerators have mismanaged highly toxic ash in several cases; in 2015,
Sweden was found to have sent 500,000 tonnes of highly toxic fly ash from
waste incinerators to a small island in Norway for five years, creating risks of
heavy metal leakage into the Oslo fjord and explosions on the island.

2. The most recently installed incinerator in The Netherlands was recently
shown to be far from clean; long-term tests reveal that emissions of dioxin,
furan, and persistent organic pollutants are far beyond the limits. From the
uncontrolled combustion of 19 tons of undefined waste: "An official
conservative estimate of dioxin emissions is 33 mg, but this figure is
probably much higher, since the waste was wet and likely to have a Polyvinyl
Chloride, PVC, content above 2% because of an impossibility of pre-
separation of PVC."

Furthermore, fluorinated compounds such as very persistent, bioaccumulative and
toxic perfluorooctanoic acid (PFOA) were detected in all (six) samples (433 - 794
hours, total 3,929 hours). PFOA should not be detectable at all in modern waste
incineration processes. The presence of PFOA in the stack can be an indicator of
incomplete combustion, i.e. not complying with a minimum 2 seconds residence
time at 850°C.

Polytetrafluorethylene (PTFE)

A synthetic fluorinated polymer, PTFE is more commonly known by its commercial
name Teflon and is used as a non-stick coating for pans and other cookware. It is
nonreactive, partly because of the strength of carbon-fluorine bonds, and so it is
often used in containers and pipework for reactive and corrosive chemicals. In the
medical field, PTFE is commonly used to coat surgical instruments as well as
medical components such as catheters, guidewires, and implantables. It is
commonly used as a graft material in surgical interventions and frequently
employed as coating on catheters.

PTFE: end-of-life phase

Combustion of plastics containing halogens such as polytetrafluorethylene, teflon,
can cause emissions of hazardous substances such as dioxins (Weber & Kuch,
2003). Also pyrolysis of fluorinated polymers or fluoropolymer dispersion can result
in the unintentional formation and release of fluorinated POPs (e.g. PFOA), other
PFAS, other toxic substances, ozone depleting substances and greenhouse gases
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https://www.ciel.org/wp-content/uploads/2019/02/Plastic-and-Health-The-Hidden-Costs-of-a-Plastic-Planet-February-2019.pdf
https://www.ciel.org/wp-content/uploads/2019/02/Plastic-and-Health-The-Hidden-Costs-of-a-Plastic-Planet-February-2019.pdf
https://www.thelocal.no/20150511/sweden-dumps-toxic-ash-in-norway
http://toxicowatch.wixsite.com/toxicowatch/single-post/2019/06/12/Hidden-Emissions
https://www.researchgate.net/publication/327701467_Long-term_sampling_emission_of_PFOS_and_PFOA_of_a_Waste-to-Energy_incinerator
https://www.ncbi.nlm.nih.gov/pubmed/12850089
https://www.ncbi.nlm.nih.gov/pubmed/12850089

(Sinclair, 2007; Ochi, 2008).

Halogens emitted from the combustion of plastic waste can also cause corrosion in
incinerators and other thermal facilities. Furthermore, since most plastics are fossil
fuel based, incineration may also contribute to global warming and depletion of
petrochemical resources. It is also important to recognise that in many countries
the informal recycling economy is a fundamental element of plastic waste
management. But little is known of the fate of plastic additives within these
informal ‘recycling’ practices.

PTFE scrap should not be incinerated because highly corrosive vapours are released
which damage the incineration plant.
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https://pubs.acs.org/doi/10.1021/es062377w
http://dev.dioxin20xx.org/wp-content/uploads/pdfs/2008/08-691.pdf
https://www.intechopen.com/books/sintering-techniques-of-materials/recycling-of-polytetrafluoroethylene-ptfe-scrap-materials
mailto:dorota.napierska@hcwh.org
mailto:rstringer@hcwh.org

