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What Is Pyrolysis?

Plastic manufacturers, petrochemical producers, and the oil and gas industry recently began advertising a new type of
plastic waste processing called “chemical recycling” or “advanced recycling.” These catch-all terms include various
methods that are purported to recapture plastic waste, but they do not accurately describe a closed-loop system that
produces new plastic from waste plastic at scale. Among these processes, the most common is pyrolysis, which is used
in about 80% of currently operating and proposed plastic waste facilities to break down long-chain polymers into
smaller hydrocarbons.

Pyrolysis generally refers to the process of superheating material in a sealed chamber without oxygen. Plastic pyrolysis
facilities feed shredded or pelletized waste into a reactor as feedstock and heat it to between 570 and 1290 °F (300
and 700 °C). Traditional incinerators rely on the presence of air for combustion, which creates byproducts, such as ash
and smoke. For this reason, some supporters of plastic pyrolysis claim it creates less pollution than conventional
incineration and results in products that can be refined into fuels or plastic precursors. However, the pyrolysis process
requires substantial energy input and creates gases that are toxic to human health.

Pollution Hazards

Pyrolysis produces a range of hazardous gases and chemicals that are harmful to human health and the environment,
including well-known compounds typically found among industrial emissions, as well as lesser-known but potent
pollutants that may cause a wide array of health effects, as detailed below. Many pollutants released during the
process depend on the components of the plastic waste fed into the system.

Pollutant Pyrolysis Stage Where Pollutant Appears
Particulate Matter (PM) Feedstock handling and shredding into Dust is generated from the mechanical
pellets breakdown of plastics ahead of processing.
Volatile Organic Compounds (VOCs) Pyrolysis Reaction & Condensation High levels produced during heating and
[Methane, ethane, aldehydes, acidst] gas phase, notable during exhaust and

cooling phases.

Carbon Monoxide (CO), Nitrogen Oxides Startup/Shutdown, Combustion of Generated when leftover gases are burned
(NO,), Sulfur Oxides (SO,) By-product Gases to fuel the reactor.
Common when system is running
improperly or switching operating modes.

Hydrogen Sulfide (H,S) Pyrolysis Reaction Produced primarily when sulfur-containing
feedstocks break down.

Polycyclic Aromatic Hydrocarbons (PAHs)  Pyrolysis Reaction & Condensation Formed as part of pyrolysis vapors, most
[naphthalene, fluorene, phenanthrene] frequently in gas and residue streams.
Dioxins Faulty Operation Most common in malfunction or improper
operation.
Polychlorinated Biphenyls (PCBs) Pyrolysis Reaction (if present in original Released if PCBs are present in feedstock,
feedstock) which is common.

t+ VOCs produced depends highly on feedstock components. For example, PVC pyrolysis will contain higher levels of
vinyl chloride, a potent VOC.




Explosion and Gas Leak Hazards

Because pyrolysis operations require such high temperatures, the risk of explosion
is higher if oxygen is unintentionally introduced into the system. Part of the risk is
that leftover fuel from the pyrolysis process can create a highly flammable
synthesis gas, also called “syngas.” Syngas can accumulate in the reactor and
piping, especially during startup or shutdown of the facility. Inert gases, such as
nitrogen, are used to flush out syngas, but introducing nitrogen to the system
creates additional airborne health risks, particularly for workers. For example,
airborne nitrogen tends to replace breathable air in the vicinity, leading to
dizziness, rapid unconsciousness, or death by asphyxiation in larger quantities.
Beyond the pyrolysis facilities themselves, gas leaks can occur along any pipeline
at any time. The risk of leaks is high because pipelines require enormous pressure
to push gases to their destination, and many of them are not regularly checked for

leaks. With the addition of pyrolysis facilities into an aging network of pipeline infrastructure, increased strain on the
system will likely lead to more accidents that can result in pollutant exposure and death.

Transport of Hazardous Waste

Pyrolysis produces hazardous waste, some of which may be transported across state
lines and through multiple jurisdictions that may classify and handle the waste
differently. According to a National Resources Defense Council (NRDC) report on
pyrolysis facilities, just three facilities in the United States produced over 2 million
pounds of hazardous waste between 2021 and 2024. In each case, these facilities
required transport of hazardous waste away from the site for disposal. Recent train
derailments, such as the one in East Palestine, OH in 2023, shed light on the extreme
risks of moving dangerous substances along transportation networks. Moving these
hazardous substances expands the health risks beyond the vicinity of the pyrolysis
facilities to include communities and environments along those transportation
corridors.

View of the derailment from a home in
East Palestine, OH on February 3, 2023.

Ongoing Environmental Justice Concerns

A 2023 Beyond Plastics report found that of the 11 “chemical
recycling” plants in the US at the time, seven of them were in
environmental justice communities. Communities with this
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Above: The origin point of a propylene leak at
a plastics manufacturing plant in Texas.
Left: A fire engine works to extinguish fires
following a propylene explosion.
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Investigation Board / Public domain

the seven “chemical recycling”
facilities located in vulnerable
communities in this report, six
use pyrolysis.




What You Can Do

e Register your concerns about the health and environmental impacts of pyrolysis and so-called “chemical recycling”
facilities with your elected representatives. You can find out how to contact your local, state, and federal
representatives at www.usa.gov/elected-officials.

e Encourage local businesses and networks to reduce their reliance on single-use plastics and recycling
infrastructure, rather than investing in “chemical recycling” facilities.

If your community has a proposed pyrolysis facility:

e Find and attend local ordinance meetings about the introduction of the facility and
voice your concerns. Most of these decisions are made at the local level, not at the

p L A N I state or federal level.

o —_— e  Push for strict permitting, continuous emissions monitoring, and public hearings
before the facilities are approved. Additionally, demand the facilities track and share

information about hazardous waste generation, as well as transport methods and

O routes.
e —— e Demand permitting transparency and visibility regarding the types of plastics (e.g.,

polyethylene, polypropylene, polystyrene) that will be pyrolyzed and what expected

chemical emissions will come from the facility. Site-specific information will be more
helpful in forming a directed response to the planned facility. If possible, connect with nearby organizations that
may be able to help you understand local impacts and avenues for action.

e Advocate for community air monitoring, especially around proposed pyrolysis facilities and existing sites, ideally
before they begin operation.

e Consult Environmental Health Project’s AirView Public Tool, a community pollution analysis app. If there are air
quality monitors in your area, information here can help you understand the air quality nearby to better protect
yourself from pollution risks.

If your community already has a pyrolysis facility:

e Use permitting and Right-to-Know processes to request timely reports about the
hazardous waste generated, handled, and transported offsite.

e If you want to learn more about possible connections between chemical exposures
and health symptoms, such as skin rashes, headaches, and fatigue, explore EHP’s
Compounds of Concern tool, which details many health impacts of specific

compounds that may be emitted from pipeline leaks.

e Document and report your health symptoms, especially respiratory or neurologic

signs, by using a health journal and consulting your doctor. For additional healthcare
resources, you can contact your local health department or a nearby HRSA-funded facility:
https://findahealthcenter.hrsa.gov/

e Keep in mind that many health risks are significant for facility workers. Advocate for facility workers to be provided
with respiratory protection, especially during startup, shutdown, or maintenance phases of pyrolysis.

e Advocate for more strict engineering controls on facilities, such as gas scrubbers, inert-gas purging, and continuous
leak-detection systems to ensure safety for workers and nearby communities


http://www.usa.gov/elected-officials
https://environmentalhealthproject.shinyapps.io/AirView_Public/
https://environmentalhealthproject.shinyapps.io/compounds/
https://findahealthcenter.hrsa.gov/

The table below highlights common air pollution and physical health risks associated with exposure to the activities

around pyrolysis facilities:

Exposure/Incident Type Affected Group

VOCs, PM, CO, NO,, SO, Nearby residents,

workers

Dioxins Nearby residents,

workers

Explosion / Fire Workers, nearby

Hazardous waste & spill ~ Transportation

exposure corridor

Transportation accidents Communities along

routes

Short-Term Effects

Irritation, headache,
nausea, fatigue

Skin lesions, liver
effects

Burns, trauma,

Skin irritation,
ingestion risk

Acute chemical

Long-Term Risks

Cancer, respiratory disease,
cardiovascular disease, neurological

Cancer, developmental problems, effects
on endocrine system

Physical injuries, Post-Traumatic Stress

Chronic disease from persistent pollutants

on several organ systems

Long-term environmental contamination

exposure
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