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Technology and Costs

Mechanical recycling is the most common method of
recycling worldwide since it is very effective and
environmentally friendly (when compared to virgin plastic
production, landfilling, or incineration).

While applications have become more demanding, and
more advanced recycling methods are needed, mechanical
recycling will continue to be an important part of plastic
recycling. Machine manufacturers continue to focus on
decontamination technologies for food-contact plastics that
enable the offering of bottle-to-bottle recycling processes.
The expected contribution of mechanical recycling in the
global waste management sector is expected to rise, which
will help to reduce the amount of plastics that is landfilled.

This TECH report provides an updated overview of the
technological, economic, and global outlook for
mechanically recycled polyethylene terephthalate (PET),
high density polyethylene (HDPE) and polypropylene
(PP) produced from scrap bottles. The following issues
are addressed in this report:

What are the benefits and limitations of mechanical
recycling?

What are some of legislation and regulations that are
being established by governments around the world
that encourage recycling methods (including
mechanical)?

Who are the main machine manufacturers that offer
mechanical bottle-to-bottle technologies?

How do the economics of producing pellets from
recycled flakes compare across different geographic
regions?

What are expected recycling rates for the various
plastics studied in the report?

A superclean (physical) route can be used to recycle PET,
HPDE, and PP in applications that come in direct contact
with food. This route involves the use of mechanical and
non-mechanical procedures to remove contaminants in
scrap material.

To use rPET, rHPE, and rPP in food packaging
applications, the recycling physical processes need to be
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approved by the United States’ FDA and the European
Union’'s EFSA. Several processes have been granted
approvals in recent years.

This report examines the main commercial processes for
mechanically recycling polyethylene terephthalate, high
density polyethylene, and polypropylene. Profiles of the
main companies that offer mechanical recycling
equipment for bottle-to-bottle processes are also included.

Detailed cost estimates are presented to produce recycled
flakes and corresponding pellets from scrap material, at
China, Japan, USGC, and Western Europe locations.
Estimates are developed for PET, HDPE, and PP on a full
year 2021 price basis scenario. Sensitivity analyses on
feed scrap pricing are also included.
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Global plastics recycling was disrupted in 2018 when
China implemented a ban on waste plastics entering the
country effective January 1, 2018. Prior to that, China had
been importing more than half of the world’s plastic waste.

In 2021, the world consumed an estimated 8.7 million
tons of rPET, representing a recycling rate of 31 percent.
At the same time, worldwide consumption rHDPE and
rPP were estimated at 4.3 million tons and 3.8 million
tons, respectively. The global recycling rate for rHDPE
was about 8 percent while the global recycling rate for
rPP was less than 5 percent during 2021.

For more information. please contact
Technology@NexantECA.com or www.NexantECA.com
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The TECH program (formerly known as PERP) is globally recognized as the industry standard source of process evaluations
of existing, new and emerging of interest to the energy and chemical industries.

TECH's comprehensive studies include detailed technology analyses, process economics, as well as commercial overviews
and industry trends. Reports typically cover:

Trends in chemical technology

Strategic/business overviews

Process Technology:

Chemistry

Process flow diagrams and descriptions of established/conventional, new and emerging processes

Process economics — comparative costs of production estimates for different technologies across various
geographic regions

Overview of product applications and markets for new as well as established products
Regional supply and demand balances for product, including capacity tables of plants in each region
Regulatory and environmental issues where relevant

A subscription to TECH comprises:

PDF reports including detailed technology analyses, process economics, as well as commercial overviews and
industry trends

Cost of production tables in spreadsheet format
Consultation time with the project team

An annual subscription to TECH includes twenty reports published in a given program year. Reports can also be
purchased on an individual basis, including reports from previous program years.

For more information, please contact

Technology@NexantECA.com or www.NexantECA.com
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NexantECA Subscriptions & Reports provide clients with comprehensive analytics, forecasts and insights for the chemicals, polymers,
energy and cleantech industries. Using a combination of business and technical expertise, with deep and broad understanding of markets,
technologies and economics, NexantECA provides solutions that our clients have relied upon for over 50 years.

comprises the Technoeconomics — Energy & Chemicals (TECH) program, the Biorenewable Insights program (Bl),
and the new Cost Curve Analysis. These programs provide comparative economics of different process routes and technologies in various
geographic regions.

NexantECA serves its clients from over 10 offices located throughout the Americas, Europe, the Middle East, Africa, and Asia.
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