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PVC RECYCLING 
BRANCHES OUT 
TO MEDICAL 
PRODUCTS

Industry news from AMI
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There is a sustained commitment to PVC recycling 
– flexible and rigid – ranging from multinational
industry bodies to individual companies enhancing
their sustainability credentials. PVC is recyclable
and can be re-used a number of times in ways that
can maintain its properties. Recycling schemes and
initiatives are emerging, for example, in medical
and cable applications for flexible PVC through to
window profiles and pipes for uPVC.

VinylPlus, the European PVC industry’s volun-
tary commitment to sustainable development, has 
reported that 771,313 tonnes of PVC was recycled 
in 2019, more than 96% of the programme’s 2020 
target. It adds that the PVC industry is well on track 
to meet VinylPlus’ recycling targets for 2025, in line 
with the circular economy and the Circular Plastics 
Alliance and EU policy initiatives to encourage 
recovery, recycling and reuse of plastics. Recycling 
is a key part of the VinylPlus programmes, and this 
is reinforced by traceability and certification 
schemes that ensure the safety and quality of 
recycled materials and processes.

Through its voluntary commitment, the European 
PVC industry has recycled 5.7m tonnes of PVC since 
2000. Following the European Commission’s 
pledging call for the entire plastics industry to boost 
recycling, VinylPlus has committed to recycling at 
least 900,000 tonnes of PVC per year into new 
products by 2025. The European Chemicals Agency 
(ECHA) has confirmed recently that the recycling of 
end-of-life PVC products is the best waste manage-
ment option from both an environmental and 
human health point of view. The alternative scenari-
os would result in wasting material that would 
otherwise be recycled and reused.

VinylPlus’ 2020 Progress Report confirms that  
the voluntary programme is achieving its targeted 

objectives. To guarantee maximum transparency, 
participation and accountability, a Monitoring 
Committee, composed of representatives of the EU 
Parliament, the EU Commission, trade unions, 
consumer organisations and academia, supervises 
VinylPlus’ achievements and progress. VinylPlus 
adds that its focus is not just pursuing circular 
economy goals, but also addressing other sustain-
ability topics such as energy and climate change, 
sustainable material sourcing and production and 
the responsible use of additives. Such key issues 
have been integrated into the VinylPlus Product 
Label, the sustainability certification scheme for 
PVC products in the building and construction 
sector delivering the highest sustainability perfor-
mance and contribution to the circular economy. To 
date, ten companies have received the VinylPlus 
Product Label for more than 100 PVC products 
manufactured at 18 European sites.
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Medical recycling
Established in 2014, RecoMed, which is funded by 
VinylPlus, was originally a pilot collection scheme 
to assess the feasibility of collecting PVC medical 
devices from hospitals in the UK. The aim was, and 
continues to be, to divert typically clean, medical 
grade PVC material from disposal by landfill or 
energy from waste, to recycling. RecoMed was 
designed by Axion Group and is managed in 
partnership with the British Plastics Federation, 
which provides valuable support liaising with 
funding partners and promoting RecoMed within 
the plastics industry.

There is significant potential for medical PVC 
recycling in the UK. “We currently have 42 hospitals 
that are actively participating in the scheme drawn 
from 15 separate NHS Trusts, and there are more 
than 100 hospitals on our waiting list representing 
a further 87 Trusts,” says Mick Claes, Senior 
Consultant at Axion. “There is great potential to 
expand the scheme within these Trusts, as well as 
within the private sector such as to in-home oxygen 
therapy providers.”

He continues: “In 2019, over 9,000 kg of PVC 
masks and tubing were collected and recycled 
through RecoMed. This equates to over 300,000 
oxygen masks, a huge number of individual actions 
by enthusiastic NHS staff willing to contribute 
towards sustainable healthcare. The total amount 
collected and recycled through the scheme is now 
over 24 tonnes – equivalent to over 800,000 masks 
– since 2014 with the majority of material collected
in the last three years. It is estimated that a 300-bed
hospital could recycle 2.5 tonnes of PVC medical
devices each year.”

In April 2021, a new fee structure will be intro-
duced, which will work on a membership subscrip-
tion basis. The first hospital in a Trust pays £500 

annually and each additional hospital in the Trust 
that joins pays £200. The first ten collections are 
free of charge, after which collections cost £30 per 
time. This fee structure will help support the 
expansion of the scheme to other hospitals.

“Before rolling out the scheme in a hospital, the 
clinical staff are given training to help them 
understand what they need to do and the impor-
tance of recycling these medical devices,” says 
Claes. “They are shown what to do with the masks 
and tubing and we highlight the benefits of 
diverting this clean, easily recyclable high grade 
polymer up the waste hierarchy, away from 
disposal routes which are under immense pressure 
with clinical waste. RecoMed provides the hospital 
with dedicated pedal bins for the collection of PVC 
medical devices, such as oxygen masks, oxygen 
tubing and anaesthetic masks. Where possible the 
staff remove any non-PVC elements such as metal 
clips to prepare the items for recycling. The pedal 
bins are emptied on a regular basis with the bag 
being taken down to a larger pallet crate held in 
the waste yard. Once the pallet crate is filled, the 
hospital’s facilities team emails RecoMed to request 
a collection.”

He continues: “Once the material has been 
collected it is taken to a sorting facility where any 
remaining non-PVC components are removed. The 
PVC items are then hand sorted by colour and 
rigidity, and granulated into a flake. Our sorting 
facility is supported by a partnership with HM 
Prison Service and the New Futures Network, a 
specialist part of the prison service that brokers 
partnerships between prisons and employers. The 
men and women sorting the PVC material work 
towards earning relevant [UK qualifications 
provider] WAMITAB qualifications, helping them 
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towards a successful transition to life after their 
release from prison. We are proud to be working 
with the New Futures Network and helping to 
provide a route into employment and more 
positive outcomes for prisoners.”

Barts Health NHS Trust in London joined 
RecoMed in May 2018. In its first year of participat-
ing in the scheme, the Trust diverted 450 kg of PVC 
from costly clinical waste streams. This was the 
equivalent of 15,000 oxygen masks being sent for 
recycling rather than incineration or landfill. As a 
result, substantial savings on waste disposal costs 
were achieved. The Trust decided to take part in 
the RecoMed scheme because anaesthetists and 
nurses were concerned at the large amounts of 
single use plastic items going into the clinical waste 
bin. They recognised this was both expensive for 
the hospital and damaging for the environment.

The first step was for RecoMed to liaise with both 
clinical and waste management teams at the Trust 
to confirm which items were recyclable through the 
scheme and to decide where to trial the scheme. 
The decision was made to start with three different 
theatre recovery areas split between Newham 
University Hospital and Whipps Cross Hospital. The 
waste management team recommended a design 
for the pedal bins to best suit the trial area. 
RecoMed provided bins to meet the team’s 
specification, and the trial began. Clinical staff were 
enthusiastic about the project, and quickly incorpo-
rated RecoMed into their routine. With the trial up 
and running, the waste management team added 
the RecoMed bins to their waste audit programme. 
By reporting on usage, they helped to keep the bins 
free from non-PVC items – a critical factor in making 
the scheme’s implementation a success.

In the first six months, the Trust saw 250 kg (or 
the equivalent of 8,300 oxygen masks) of used PVC 
saved from the clinical waste stream. As a result, 
Barts Health NHS Trust rolled the programme out 
to theatres across all five of its hospital sites. “We’re 
proud to have three of our five hospital sites 
recycling used PVC masks and tubing that were 
previously disposed of as offensive waste,” says 
Neil Allen – Barts Health NHS Trust Waste and 
Environment Manager. “The scheme has also 
generated amazing support from our anaesthetic 
teams, helping the Trust become greener as part of 
our war on waste.”

Grundon Waste Management has been 
working with RecoMed since February 2017 and 
has switched 3.75 tonnes of PVC masks and tubing 
from clinical waste incineration or alternative 
treatment to reprocessing for new products. The 
company has achieved this without the need for 

any additional collection journeys. At the same 
time, it has reduced the internal resources needed 
for waste disposal, and helped its customers to 
boost recycling. Grundon adds that it was looking 
for ways to move waste up the hierarchy. Recognis-
ing that it was disposing of large quantities of 
recyclable PVC resources, the Grundon team 
approached RecoMed to explore the idea of 
reprocessing as an alternative.

RecoMed and Grundon agreed streamlined 
processes for collecting and managing the masks 
and tubing as a separate waste stream category. 
Working in partnership, the teams also advised 
Grundon’s hospital customers on how to segregate, 
collect and store the devices safely. RecoMed 
provided ward level bins and waste bay containers 
to meet each hospital’s requirements. The only 
change to the collection routine was for operators 
to start collecting and replacing the designated 
RecoMed waste container at each visit. At the waste 
transfer station, space was allocated for a few 
pallets, so that the material could be consolidated 
ready for collection by RecoMed’s logistics partners.

By partnering with RecoMed, Grundon im-
proved its ‘green’ credentials, achieved positive 
brand exposure and took another step towards its 
corporate social responsibility goals. Grundon’s 
hospital customers welcomed its input in helping 
them to increase recycling, cut waste disposal bills, 
and improve their own environmental credentials.

RecoMed adds that it continues to look for new 
partners in the PVC recycling scheme. “We are 
open to partnerships with stakeholders who wish to 
contribute towards sustainability in healthcare,” 
says Claes. “This could include medical device 
manufacturers, waste management companies and 
facilities management companies, for example.”

RecoMed is based on a successful PVC medical 
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device recycling scheme in Australia – PVC Recy-
cling in Hospitals. This particular scheme is funded 
by Baxter Healthcare, which manufactures PVC IV 
bags, and is in essence a form of extended 
producer responsibility for the management of 
their products. There are other, similar medical PVC 
recycling schemes in Canada, South Africa, 
Guatemala and Colombia.

PVC recycled through RecoMed has been used to 
manufacture tree ties from 100% recycled content, 
and other potential applications are being explored. 
“In the future we will be looking to carry out trials 
with other flexible PVC product manufacturers to find 
potential ‘open loop’ product possibilities, such as 
vinyl flooring or wall covering, which can be used 
within the healthcare environment,” Claes adds. 
“Using recycled medical PVC in a product that is then 
used within the healthcare environment is something 
that we are keen to achieve.”

PVC cables
A pilot project has been launched aimed at recover-
ing the PVC component of electrical cables coming 
from the decommissioning of energy plants and 
recycling it into products with a low environmental 
impact. The PVC Upcycling project is funded under 
the European Regional Development Fund and led 
by R.ED.EL. SRL, an Italian company operating in 
the construction and maintenance of medium-low 
voltage electrical plants in collaboration with the 
University of Calabria, for the management of 
scientific activities, and ENEA (the Italian National 
Agency for New Technologies, Energy and Sustain-
able Economic Development), in charge of testing 
the recycled materials performance.

The project focuses on electrical cables consist-
ing mainly of metals (copper and aluminium) and 
PVC, with the objective of recycling the plastic 

component in potential secondary raw materials, 
PVC powder and granules, and in new civil engi-
neering applications. Two different applications 
were investigated: urban tiles, and cement-based 
mortars reinforced with PVC compound coming 
from electric cables protective sheaths. For both 
applications, experimental investigations were 
carried out to verify mechanical strength, hygro-
thermal and durability properties.

The manufacture of the urban PVC tiles consisted 
of a standard-mix design made of 90% of PVC 
powder and 10% of polyurethane resin. These 
percentages were fixed to obtain a density of the 
finished product as close as possible to the density 
of the reference one, which was made without 
recycled PVC. The preparation of the compound 
took place through the mixing of components 
consisting of a secondary raw material (PVC 
powder) and a thermosetting polyurethane resin. 
The mixing phase was carried out in three different 
steps to ensure a more homogeneous and uniform 
mix. At the end of the curing phase, the obtained
specimen was satisfactory both in terms of surface
flaking and density reached, and in terms of size (20
× 20 cm). Furthermore, the final product maintained
adequate mechanical strength and surface abrasion. 

The manufactured mortars were obtained by the 
volumetric substitution of the sand with five different 
percentages of plastic waste, ranging from 10-50%. 
The waste materials used for the PVC mortar samples 
came from operations carried out at R.ED.EL, 
grinding end-of-life PVC copper cables through a 
procedure that allowed the complete segregation of 
the conductive metal and the polymeric protective 
coating, producing fully disaggregated and hetero-
geneous mixture, subsequently separated. All the 
mortars were prepared by substitution of natural 
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aggregate with recycled plastic and showed a 
thermal conductivity coefficient lower than the 
reference mortar. Moreover, mortars containing 
plastic aggregates had better thermal insulation 
properties than conventional ones, which help to 
control heat loss from buildings during winter and 
heat gain during summer.

The reduced thermal conductivity is also due to 
the low density, which depends both on the 
presence of plastic aggregates and on the in-
creased induced porosity. This is an interesting 
reduction in the civil engineering field, where the 
potential amount of materials needed is huge. Even 
though the replacement of the siliceous aggregate 
with PVC residues leads to a decrease in mechani-
cal properties, opportunities in the use of these 
materials are not affected, especially for applica-
tions that do not require a structural function. 

Finally, the reduction of water absorption by 
capillarity showed that the incorporation of various 
types of plastic aggregate can improve the 
permeability behaviour of cement-based compos-
ites, making them more durable in case of aggres-
sive chemical agents and weathering environ-
ments. The participants add that the PVC Upcycling 

project demonstrate that innovative PVC cable 
recycling might generate further benefits in 
scientific, environmental, and economic 
terms, transforming a linear economy 
model into a circular economy one 
at higher added value.

Window profiles
BASF has developed a new 
grade of its Ultradur polyesters 
that can improve the proper-
ties of PVC window profiles 
and provide a good recycling 
solution for composites of 
Ultradur and PVC. Ultradur 
B4040 G11 HMG HP green 75074 can be used for 
co-extrusion with PVC and is now available with a 
significantly improved property profile. With this 
new Ultradur grade, PVC window profiles can be 
mechanically stiffened in the co-extrusion process. 
Compared with steel stiffening, the profile is lighter 
and can be produced at lower cost without 
compromising on stability and with improved 
insulation. Slimmer geometries are also potentially 
possible.
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Ultradur is used in numerous industrial applica-
tions for high-grade and heavy-duty technical 
components. This special development of an 
Ultradur blend reinforced with 55% glass fibres 
benefits profile manufacturers and window 
manufacturers in a number of ways. Firstly, the melt 
temperature has been lowered significantly, which 
simplifies the co-extrusion process with polymers 
such as PVC, as the melting point is close to the 
processing temperature of PVC. “Our new, im-
proved Ultradur grade offers profile manufacturers 
and window producers clear-cut advantages in 
production. Our product and the manufacturing 
process are amenable to trouble-free integration 
into existing production lines,” says Dr. Kay Brock-
müller, Project Manager Construction at BASF.

The newly developed material also exhibits 
existing core properties. Ultradur possesses high 
stiffness and binds with PVC. Suitably positioned, it 
can replace a conventional steel stiffener in the 
profile. The co-extruded profile is weldable and can 
be machined on existing equipment. For window 
makers, this reduces the production effort, as it 
eliminates all steel-related activities. In addition, 
handling is easier during production and installa-
tion in the building, because the profile reinforced 
with Ultradur is much lighter. A further positive 
feature for the customer, in addition to improved 
insulation performance, is that the profile exhibits 
high dimensional stability when installed and 
shows virtually no post-shrinkage after installation.

There are fixed recycling rates for PVC window 
profiles in many countries. Hybrid profiles of PVC 
and BASF’s new Ultradur can be separated and 
recovered at standard recycling facilities. The 
German window manufacturer Profine is currently 
modifying its recycling facilities so that the two 
materials can be separated and concentrated and 
used in new profiles. In future production waste 
and scrap from partnering window manufacturers 
will be reprocessed.

Salamander has been awarded the Sustainabil-
ity Prize 2020 by ‘Deutschland Test’ and ‘Focus 
Money’. One of its products contributing to the 
award is the Greta eco-friendly window system. The 
company says that the Greta profile system is 
produced in line with the highest sustainability 
standards. All the PVC used comes from old 
windows and production waste. Recycled PVC 
cannot give fully smooth surfaces using modern 
production methods. So the company has used 
special, open-pored surface textures to create a 
profile with a concrete look. Insulation values are 
comparable. Different architectural styles can have 
different kinds of windows. Greta profiles are part 
of the GreenEvolution flexible modular system and 
can be individually tailored to a project. The slim 
line design enables the construction of large glass 
surfaces for maximum light to enhance living space 
quality in renovated old and modern new buildings.

UK company Veka Recycling has recycled over 
10 million uPVC installations since it was estab-
lished in 2007. The company says that it operates a 
closed loop recycling process and that its recycled 
products can be fitted for another 30-40 year 
lifespan. Window profiles made from uPVC can be 
re-used for over 300 years before becoming 
unsuit-able for complete recycling.

The Veka uPVC waste recycling process is 
carried out in four steps. Window profiles and 
doors are first collected and taken to its recycling 
centre. The uPVC waste is then mechanically 
shredded. Any metal and magnetic materials are 
then removed. Pieces of materials are then sepa-
rated into different colours and reduced in size. 
The final stage of the process is compression, 
followed by filtration and the pelletising process. 
Recycled uPVC pellets are then manufactured into 
new door and window profiles.
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